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Abstract of JP2003229278 

PROBLEM TO BE SOLVED: To provide a light emitting element having 
an improved electron injection property like previous one of using alkali 
metal or alkali earth metal, without exerting any effect on the 
characteristics of TFT. 
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[8RH] TFTOWtt»Clf****.*ilfcXc<, S 

■T) *K-tr>^-r*ili:l=J:0, |*tt£*1lfl:ft«MI 
GDHt;:*-tl-e*l©«(££#^«fai (LUMOrLowest U 
noccupied Molecular Orbital) ifM£©W© K 
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twei»«£MEia«£©nKWE#«fl:*4M^#u 
iEtfiii©'M< £%-mzm^&mmm^ 

£ ft VTBtfLZ nz> c t zw®. f? S^Tt^S. 
[fflt#JS2] I^S, RtPfflfHb^JlfcW-rSfg 10 

we»s t mm® t <om \z mttrntsmm *m v . 

WE« : HSi£Jico4>ft< tfc-S5C«^e^ffl«S«- 
u 

[«*3S3] »»«S±f:Rft6nfcTFTt. 20 
WET F T±£}gjSSnfcJinM6*«£, 
iWrEliMlftUkM-t*-***^* 1 com&£, 

webi omgos^sc^ffioT^stifc^ei, 

WEB 1 comS WEV-*flK*SfcttWE H U-f > 

ffl«©t»-rn*»— ^.tm^tfncft^sn. 

HfrE€^«imaco^ft< tt>-»t«?ejifR**# 
u 

£ ft L T fgfifc $ tx * £ £ £ i T 5 « ftSB. 

[«f*JH4] t6»«iB±JC«W-5nfcTFTt. 
WET F T ± (C Jgfifc £ nfcH PfllfiMR £ . 

iWEiim*ft»Bt±c»ric*tifc* i coast. 

WEB 1 ©«S©SB»*«oT**Snfcl6»Jii:. 
WEB 1 comS±(c^fi£$nfcW*{t^S<h. 
WE*«Yk^«JI±C*J«*nfctS2 0«ai:*#r4 40 

WETFTtt, V-XMtt&JcZJCFl'-f >M*€*U 
WEB 1 KBV-XMSftHltE H U-f > 

WES^$i2IS<0^ft <<*:*>— 

u 

WESf tft&A US? SfeilUt £ft 0 . 

fctf4^<=>ftr), ^-pMEiEatftLT^fiKStlSCt* 50 
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[»#JI5] Bt#J«3*«:tt»*fll4C*^T. 

web i <Dm®\mm-c& o . web 2 comanissx- 

ttEJBlO*«tt»«T*0. WEB2co«SteRiST- 

WE*^e»«««< web 1 corns t ft itMsn 

T. BdEt«ft^ftitt- E?L&AJf . iETLtt&JI. ^ 
ftJi. yD7 + >^i- STUMS. *5=ktf*Tej§® 
**>6ft*c:ttW«fr*5B*SEll. 

T. iEtfeiiscs, 3' , 5, 5' -7- V 7 ^)V^y~J 

Cfg^coi^SBftlS^] 
[0 0 0 1] 

[fg?§cojg-r£t$«#s» *f£W4. -»<o««rac# 
88{fc£fj£^tfBI OUT, r#«ffc£*«j tEt) * 

n^^^^^fflv^c^^Bs^cof^s^fefcisr 

fgftsjH^:: 3 0U;U4FPC (Flexible printed 

circuit) *>L<teTAB (Tape Automated Bonding) y L — 
■fhVKltTC? (Tape Carrier Package) tmOttWZ 

n^tva.-;!/, TAB^-y^TCPcoftcyu > hems 

jWRttS*lfc*5*a.— ;k ^fctefg^STt'COG (Chip 
On Glass) ^iCt'iOIC (*8tl3gg) s6«Bft3feS*nft 

[0 0 0 2] 

[S£*coft%] ^fEKT^^fEJtS^tfi. nft-ztaz- 
mmiz^mit^m^/^T-n&^m to-r-s c t «t 

[0003] ico^^ft^^^^icfe^x. as. am 
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ffll^tlTt^.tpW^^^'f ht>#*ttlr». bit** 

[0 0 0 4] «»Jx.tf 1 0 0 — 2 0 0 nmggOf 

^ts+t/g'SST-j&o. ^tuyws^^ io 

[0 0 0 5] SL8HE 

[0 0 0 6] tu5T. -f-^hV>-3^7?tfc(0T 20 
ang^H, 3R?«>ttttftl.ha>fcttlr. *r'J7*fc26tt 

S. fta«fc9A7>X&<&A;*n*«iSi:U Lfrfc 
flMI^ 2 0 0 nmttTttSuif, 10VK 
T^9lllD«)E-e 1 0 0 0 c d/m" t^gi5fi^^ 1 % 

(flsjAtf. *»WXlttl#JH. ) . 
[0 0 0 7] 

UEftffXM 1 ] Appl. Phys. Lett. , 51, 913(1987) 

[0 0 0 8] CLWjtS^SH'K.fc^T. Tang 30 

&ssaa>ss^££ATsi&t::HS«h;&-5x3.;i'*— 

Slit, fiSB'vOSIitttJl/i^t^S. Jt® 

[0009] $6,(3. diKBi««a*ao^-rtt. 

MgifJlCftfMSO/hS^L i (U^>7A) 

Al (TfrSL-VA) t^Mt4cti:<k0^ 40 

«ftL-TH* (MAtf. #t»flr&i.2#JR. ) . 
[0 0 10] 

21*5 1 0fcfl!4JjH***fR»«£. S» 
«^»«28a-pb-4.p.l040 
[0 0 1 1] ±E«>&&«S£W*£UT, <fc92c5g& 

AH (0. 5 nm) £ LT7yft'Jf9A (L i F) « 
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■^Al^aT-fcMg : Ag#©£&*fflt»T#rtS*lfclft 

-5 (09A«, JM*flFXHt3lMB. ) . 
[0 0 12] 

[##WF5:i*3] L. S. Hung, C. W. Tang and M. G. Mason: Ap 
pi. Phys. Lett.. 70(2), 152(1997) 

[0 0 13] 77- HfcRttSCfcfcJ;* 

»ttlfil±0««tt. ISSA7 7 7-IS:Mt5L i F 

tf> «^aA&esa*eTT*fc&T&s<h#*.£>nT^ 

•So 

[0014] -t-rottfcfe. ^^i^^icstswi 

JR. ) . 
[0 0 15] 

[wifcfctt i ] ftfflw- 10-270171 n&m 

[0 0 16] «±©±5KLT. ma. HaRtfWBHfc 

[0017] ^(TDf&icfc. ^^©watft-rsiEJL 

0. E?L©aAtt»f6]±t#-5+^ l J7«S©lilrat. 

wxtt4#jia. ) . 

[0 0 18] 

UM^XS* 4 ] J.Blochwitz, M.Pfeiffer, T.Fritz, 
and K.Leo: Appl ied. Phys ics. Let ters. , 73,6, 729(1998) 
[0 0 19] 

CIW tz ±m Ltz <k 5 fr Hstt/\ -.y 7 y -Jg^&JS H- fcf > 

383fc*^£»tt*nifcTFTl::«S£#;L. *©*tt3ft* 
tfTTStht- 3 HAWSES, fttto*. fMttttl, 

[0 0 2 0] Sfc. tfftttro«f}?:H-t>yt5 
C<h(C<fcOIE?L©£AttCD(6l±(Cff 'J7«flE©«l 
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— £>^T5££K.£D* ; ?tf>&Att£fa±£it& Ki- 

[0021] f ct, ^nsTffl^ent 

£ **T * H £ * S tt t T * . 
[0 0 2 2] 

stwtti'fk^^swwtc^-n^noafi^^ttJi (l 

UMO : Lowest Unoccupied Molecular Orbital) 

v»c£*6aawtt©tt*BR»cj*j:bsr«^©ftAtt 

[0 0 2 3] 2 inSO't-ttftfttattL 30 

X. TFT©#tt£<£T£it*£t>5igafcfc^;i<>:^ 
6. 7** uaa^TJkfc 'J ±*Mfe«*H 

[0024] -e-^x-. *^^tr*5^T«. ^mt-smm 
tc^n-sa^aaa©— at ft- K-e> 

Ct^tStftC. K^-tt^tfF-tf^Snft: 40 

[0025] cro^itii. Kt-ttftf^eia* 
t)m%mt(D%-m\z&&-?2>t. ^iT-*fj7©M 

tS£KJ:0£i;*x*;p*-##»fttt©«a»»»{* 
[0 0 2 6] -T&fc*.. ^EJSWOSEJttSR^H. ^ffi<t^ 
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feiaii&fb. i^eissti ssftntgrr-ac: 
[0027] *mwizio^Tffl7ji-tz>ftw<Dmf8c.it. m 

u aE«^aaa©^&<£t>— ajcm^eaaa* 

#U WEa^eitaatt. ttE*a£»L,T»as*l 

[0028] ssic. <di©^9i©«j&te. &&&w±\z 

rnVbtlfcTFTt. MftTFT±\ZW&2ntzmfflt& 

gKt. MGanift*NJblc*&£tifcai otlt. 
aEai©a«©««fc«t>T»a£ttfca»a£. f» 

E»i©a«±fc»a2*ifc#«fl:^*B£» *rB#a 
**#u mmm 1 ©iih. *Bv-xi«*fti4ii(i 

[0 0 2 9] fcfe. ±e«AIC£^T. Sl©tW 

a-c*o. «2©«a*«i»a-p**«^Ktt, ifei 
BfaT-a&o. a2©aa«*»aT»asnT^sa#K: 

[0 0 3 0] JW3. ±Bft«riEICiJ«f»T, Wtifb^tiJi 

>?m£. n^mmmt. Mea^aaao-acart 
[0031] $e»ic ±E#a^fcts^T. iejl&ab 

&U<ttjE?La*a©H*K:7*-fc? , $'-tt# : F*att 

aaa^fifcsnsa'&Kfet, isitgtTMt, * 
fc, jEAeaaa&a3fea£* f aaai'&:fr>J:5fta& 
ta-r*. 

[0 0 3 2] fc*S. #fg?S©3§#SB»i. TFTttg 
3.1!©Sg3£aBK:SLfcttB£T?&-5;&<. /tyy^h'J 

[0 0 3 3] W. *38WO«3t*B*»5»6n*3E3t 

»4. -aaaattaxttHaaaiettaw^rna*— 

^, £&t±*-©a*t::J:*a%$$&t>©£?«. 
[0 0 3 4] 
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[0035] mi \z&^x. iiio2 ±.\zmmtG*fa 
iio3 *t»djsn. mmt-smm i o 3 ±Kf&& 1 0 

4A*E*l££*lT^£. £43. ISIl 0 2*>S*TtJlfls£«& 

1103 KEfLtf&A^n. 1 0 4^sa*«fl:d 
«n 0 3«cs^*iax$n-5. tit, mmit^mm 

[0 0 3 6] *fc. *Mfl:6M 10 311 jETLMill 10 
111, *3tl 112. «?flK8li 1 1 3 43«fctf«^ie 
i£JI<Z>-g&{C^6E£*l-5S^ejiM*£l 1 4£'>£<<h 
*>^*, 3EJL&AJ1. IBUft&ll. *iX.TtrJUy*>9 

mt^it^x VTtzttvzmmomuzmwrnfr 

JgfiS2ft-3. £43. ^ISOJBtBfciS^-Ctt. 
iI10 3 ]9CX?L«I2MI 111, fg^Jl 112, «?flft 
MS 1 1 3RU:fffilStl 1 4*^&5aiiiS4 

[0 0 3 7] £43. *5EWK*t»T#«{b^*liK*V» 20 

7&»&W»$-e:T'bA^. £43, »Sfi!lftt£liltt3-&«« 

[0 0 3 8] iil0 2^ffilct5lffli:bTH BM1 
e Vft±Oft*MkO**V>tM»*fflt>6. ft*. JM 30 

[0 0 3 9] ^110 2 &S3tttO*J^T^fig-rSS'& 

tee. gEfk-r >->'^a • xx (i to) it. mt-i>>> 

"JAC2'v2 0[X]fl)Htift (ZnO) Sfi^bfcS 

i zo. *5«ty^{b-f >3?9A&ftfl:xia£ 

(In t O,-ZnO) <hV>t>fcj§'JH3ISI!£ 
[0 0 4 0] — 7*. US 10 2 €:jg^tt©«^T-}g5£-r 

jtmmmmoywiim, msm. xas6i 40 
[0041] £43. cnewigft^iu, tt^MSc*i 

4. 7eV«±T«&S. OTxtf. ^it^^> (T i N) 
«. tt*H5gc#4. 7eVXr&£>. &mit&® 



4#BI2 003-229278 
8 

[0 0 4 2] &\Z, tfttftftttll 1 0 3*»tfSW. 
£43. ttft^ftll 1 0 3 ^MtSttWt Ltd <£ 

$ffl^i.Ci*<Tt5. £43, Cutl^W^t 
fOSS*<5 pmSTF (ffil<li5 0nmfiT) 

[0043] £fc, #*«©»*K:.fc0»j«sn*§E3fc 
m^mmit^mm 1 o 3 ernci-f ±5£W8i 

[0 0 4 4] **MMMM 10 3(1 JEAIM&tttm*' 
6-£-5iE7LIIHI«l 1 1. SHfctttmfrSfcfcfSttM 1 
1 2, «?lfi&tt*m*& ft 1 1 3, 43 J: 

ztn?mm.m<D-mz p-r- tt^?«$tr«?eai«« 

1 1 4£ttJl-f Silt IC £9 £4-15. £43, 

fSe.n*dttt£<, -tW<fetCfcjE?LffiA«^A^£-5 
iEILaAJi*. iETLBjttt»»36»eft*^a5/ + >yjl 
(jEftBaikH) CtfeWT?* 

[0045] jEJimmm 1 1 1 &Mf$.-rz>jEJimmtti& 
ibTIl 3ff«7S>* «-&*>■&. ^>-tr>st-g 

fffi, -e»Sl*^:Xr*-5)4, 4' -t'X [N- (1-^X 
-N-7i-Jb-75/] - f7i3 (tAT. 
Ta-NPDJ tE-T) ^. 4, 4', 4"-MJX 
(N. N-y7x;A-7S;) - HJ 7xZf7i> 
(«T. TTDATAJ tfBT) . 4, 4*. 4"-h 
UX [N— (3 -^^l/^x-Jl/) -N-7irji/-7 
5/] -hU7x-;P75> (tTF. TMTDATAJ 
tmt) £t*©X^-A-X h^5f#K7 5 >ifr£®>& 

[0 0 4 6] 5§t£B 1 1 2 JBfttmtUT 
«, Hr&lfttcW:. h'jX (8- + /Uy7h) 
>>A (ttT. A 1 q, tit) . HJX {A-^)V- 
8- + /'j;7h) J-ll/Sn^A (KT. AimQ,t 

if) . fx ( i o - 1 Kn*->^>y [h] -=^y u 

±h) 'CU'J^A («T. BeBq.^-T) . fx 
(2-^^JU-8-^yjy^h) - (4-tHD + x 
-f Xx- U J1-) -7*Sr:->A (£tT, BAlqti 
•T) , fx [2- (2-hh'o + y7irjH -^>>7 
Jt^-tf-'/^h] SSi («T. Zn (BOX),i* 
f) , fX [2- (2-tKD + y7ir;|/) -^>V 
ffi^ (WT, Zn (BTZ) , iSt) £ 
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LIU h'JX (2-7x-;i/h:'J^» -f US>£A 
(EtT, I r (ppy) , , 2, 3, 7, 8, 

12, 13, 17, 18-t^7^I?JI/-2 1H, 23 
H-#;U7* U>-a& (£TF\ PtOEPi^t) ft 

[0 0 4 7] S^»2£g 1 1 3 &$kttft 

Almq,, BeBq,4tWU>f»SftB^ 10 

Tfe^BA 1 qftif#*£F8n?$>£>o g-fc, Zn (BO 

X) Zn (BTZ) ,aeot**7-**, ^7*/ 

#£lft£fc. 2- (4-K7x-U;W -5- (4-tc 
rt-^7x-W -1, 3, 4 -^It^TV'-^ 

(KT* PBDi^t) s 1, 3 [5- (p-ter 
t-^7xzW -1, 3, 4-*+1f> ? Tl/-;P 
-2-<;H ^>1zf> OXD-7tS1") ft£ 

^t^y77-J^#, 3- (4 -tert-y^l^ 20 
I/) -4-7XZJP-5- (4 -fc^x— U )V) - 

1, 2, 4-h'J77-^ (CAT, TAZ^t) > 3 
- (4 -tert -y^;i/^x-;i/) -4- (4 -x^;u^ 

x-JH -5 - (4 - t'7x-U -1, 2, 4-h 
(£TF, p-EtTAZt^t) ftt'Oh'J 
77-;HI*#, rtV7xt>hn'J> (EtT* BPh 
eniSt) , nvta7D<> (ETF. BCP<h^ 

[0 0 4 8] &*5, *^fi^I10 3^)p^ 30 
HETLiiMJI 111, fg^JI 1 1 2 *fcttm^»iSIS 1 1 

(ftftfi9l:B, S i*±tfGeO*ftftO 
ftfi, m<tmm (CxNy) . 7;P*U*«7C*, T;P* 

■j±S£JHtc*, ^i^7>^/^ H*7c*o^-rn^ 

^SfkftiZn, Sn, V, Ru, Sm, ^cfct^I r <D 

[0 0 4 9] ^eSflMKi l 4(DMl:H 
iftSC (D 1) - (D7) T^£n£#^#l&£'>ft< t 40 
fc-Std^tr K:J— tt»^ tm^f «i3H4«»*ffl^T» 

[0 0 5 0] 
lit I] 
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H,C Te 



HsC — Te 



.XXX. 



0-0 

TIT 



TTeC^TTT 





DBTTF 



TMTTF 



:oko 

Ocko ~ 



OHX) 




TMTSF 



00-00 

HMTTcF 

[0 0 5 1 ] 
[ft 2] 



HMTSF 




S S 

Te Te S- 



S 8 





[0 0 5 2] 

Kb 3] 
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[0 0 5 3] 
[ft 4] 



o 

F« 

o 




^n^r-v i(p C ) 
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[0 0 5 5] 
[ft 6] 




R 
I 




I 

R 





[0 0 5 4] 

[ft5j 



[0 0 5 6] 
[ft 7] 
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(D7)#'JV-£K±- 



-&h 



-Oh -(CHf 



[0057] ^offi, mmitsvom iziejl&am 

T£>9, 7^ny7-> (KT, H,-PctSt) . 
^7^d^>7-> (JWT, Cu-Pci:*t) 

T, PEDOT^t) ^, #U7-U>» #Utf-;U 

*;i//xv/— * pvk^T) &£#*Ptf*>n 

£LT. Iti^cBA 1 q, OXD-7, TAZ, p 
-EtTAZ. BPhen, BCP&i:% BEX** 

u^)ifim^fzsbmmT*&z>o 

[0 0 5 9] ft*, *5lil:*5^T, iEJL^MSl 1 1 

mm\z. i 1 2 1 1 3 

m\zM&mz&f&-?z>mf&£-?z> c 1 1> pjHgT&^o 

[0 0 6 0] ^tC, 0 4^M^n^o ^ffii 0 

*WRO/jNS^#»£ffl^£. B&ffi 1 0 4 TWSJfc 

tt**r*«^f-». mmi 0 4<D*i&yt\z%i?zmm 

a l Ti, w, vmk*. t±mm$k. 

[0061] Hiiuo, ^102, mmt&mm 1 

0 3*mil0 4A^a:0, ffflft6«110 3*« 
ISSiftt5fi«i:tf l l 4A«snfc* 

[0 0 6 2] c:T1iBSl/4^^ *5S^^I3 

ura. * : Fe»««fc^tTa:<jE7Lea**s»«'r 
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a^ifcaTfiBT**. &*K JEJL&Mm®,V)Ml&\Z\Z. 
6TF<B*jS5S (Al) - (A 4) TTKStt**^*** 

5 0 %&>±\z<£3inz><k o c^^i^ 

[0 0 6 3] 

[ft 8] 

(Ai) v r / <t£ltoffl y * -t 7* - 



20 



30 



40 



0*N 




>^*>7/'<>-bfV(PCXB) 



[0 0 6 4] 
[ft 9] 



50 



( 9 ) 



15 




o 






[0 0 6 5] 
[ftlO] 




1,3. 5-h'J- hP^>-tf> 



[0 0 6 6] 
[ft 1 1 ] 

(A4)+ ✓ 5>-f 5 >§7^t^^ 




10 



20 



30 



[0 0 6 7] [*ifio»«2] **wc«to»«sn* 
t»TSfts. 0 2 (a) «. %%mw<omm& 

Ofrffi^iSIC-O^T^-rfcCOTfeO. 0 2 (B) tt, & 



40 



50 
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[0 0 6 8] 02 (A) Ki5V>T, M201 JrlcSBI 
h7/yX^ (TFT) jWgJjfcStlTH-S. 
T*«. ^?g^2 1 5CDmiC5«S2 1 0 tigWI:^ 

S6**-r*«8SIW»fflTFT2 2 2 t. mfitf&lffllffiT F 

T2 2 2oy-h«ffi{cenin]^n^t'x^-<i^^wr 

[0 0 6 9] SS2 0 lilTH >Sfttt£WT £ v U 

fflV>Tfc&^„ #TFT(DSt41H. 4>&<<fcfc 

ft$M«iS2 0 2, V-Xl«2 0 3, H K > 
i«2 0 4*f^5. 
[0 0 7 0] ^- h*fe^K 

2 0 5T'Ibn, y-h«6»M2 0 5^LTft^ 

)g^^2 o 2 tiasy- hmS2 o 6««^nx 

t,>*. y-Ml2 0 6^goTiTO8!i2 0 

8A«R»t&tiTl»4. St*. Bre*eaiR20 

H. (tfJJtttT^U^****) . BCB <-"C> 

[0 0 7 1] JIM£ftK2 0 8±K««E*WMBT 

FT 2 2 2 0y-X«*2 0 3 t«SLWt«^SnfciH 
§2 0 7. titfl«K>f*2 0 4t««»l:«lliS 

n;t^i<?5ms2 i i*w^n5. &*s. &mffiv>M 

^gnxn*. -e-CTr. IlWfl fl»&) 21111 

HOtI2 1 lSMnWiLTd igfttt 
SLK $vt. eSEfWJ8TFT2 2 2 «, p^-f*JP 

si-is $ n 5 CD tfW. S b <^o 

[0 0 7 2] $ 1 (Omfii (MS) 2 1 1 ©S£S&. 

43«tZ/iH§2 0 7^SIoT*6ai2 1 2^m££*l 

•s>„ ^ic. noli (»@) 2 1 1 tizumik-svom 

2 1 3*<^B£^n, -?-CD±fr. &gi:&-5Si2rom&2 
1 4^^-T-5C<i:tCJ:0^^^2 1 5 ZZZ&ZlZZ 

75^-5. :t^e, ss2<z>m& (i»s) 2 Hit 9t (^r 

[0 0 7 3] **«S©»*K*^Ttt. ^2COli (d 
1 3C*»6*t U7OHIS^CJ:0fti;fc**«. ^2 

<75«s (f&&) 2 1 4fflii^e.aiW$n5.±stiiW#i^i 

[0 0 7 4] #.\Z, 02 (A) T-iSiB^Lfc%7t«S<D^ 

jt^ic*5^^.^^«jit'c»i/^T0 2 (b) zm^xm 
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m\zmw?z>. &iz. t«ft^gi:®»f^ft^t^ 

[oo75] si co^n (mm 2iin itTtttw^ 

minnm m&) 21111 02 (a> x-^ltz^o 
k««emwbtft2 2 2 t««wK»gt*tifc««T 

r5"J ytrmz&r) 1 2 0 tt 

[0 0 7 6] ■€■ IT. SI 1 co*g 2 1 1 ±t'# 

«S{fc£^Jl2 1 3#»J&$n-5>*t. Wa6tC^ffiA^©E 

?L<oaAi4^i6]±$-a-^>^tg^^r-rsiEjFLaA®2 3 1 

^J&£*lS. **IB©»1BTH. IEH.&AH2 3 1 £ 
LT. my^u^7-> (&T. Cu-Pciit) £ 
3 0 nm©Rf fit S (Jgin»ng*te) <fc 0 fi£ffl|-r 
■5. 

[0 0 7 7] 3fcKIE?L»2&ttK«nfc»ttfc,fc0IEJL*i 
i£H2 3 2*^g!c$tl&. C:c:T«4, 4'-t7. [N 20 
- -N-7i^-7$y] -f7i 

— ;P (EAT. a-NPDiit) ^4 0nmOlfTi 

[0 0 7 8] ^(C^TtS 2 3 3a*ffi5j&£tl-g>. **S£co 
^SlTH ^*12 3 3H*3^T. iE?L<tm^**fl^ 
L. Wt**Lt%. %^tM2 3 3H jEJLIiaitt 

-)\, (EtT, CBPt^t) fS#tt<Z>;fr«Hfc£ 
4re$.-5>h'JX (2-7irjK^iJy» <'Ji"JA 

(EAT. Ir (ppy).,t*t) t*l:ftlft5^ 30 
i(CJ:0 3 0 nmWgtJPTricllt-r*. 

[0 0 7 9] $e»tC. yD7 + ^I2 3 45Mt 
•5. yD7 + >^I2 3 5tt. iEILBlklitfcfftftt. 
f£3fe«2 3 3tcaA$nfciE?L*imTlifti5ieSji"3tfeW 

«lTli7n 7 t>^12 3 4ilT/ty*a^D'f> 
Uy.T. BC P fc^f) * 1 0 nmWUfTltttCJ; 

[0 0 8 0] -E-UT. m^ttiHS2 3 5 40 
&*5. 2 3 5 tt. ffS§tt$Wt^if« 

M&JI 2 3 5 £ LTA 1 Q, £ 4 0 n m©lSTltS 

[0 0 8 1] 2<b\Z. «T«i£tt©*m<»: H^— 

^^^»-rsc<!ifci:om^e^®^2 3 6 

12 1 3^^T-5. m^f5it®^2 3 6 H m 

itS; (Dl) ~ (D7) Ti$n5^fftS'M<i 
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©f IT'S, f f fiIH^2 3 6 tLT, K?— tt^H 6 
T&-£>3,3\5,5'-Tetranietbylbenzidine («T, TMB 
ii^-T) tm^SHtW^trab^A 1 q, t$r5 nm 

[0 0 8 2] %.lzm&£t£Z>ttS2<Dnm2 1 4/W£e&£ 

n?.o *«wcfenT, m2<Dnm (mm) 2 1 4«w 

m<t-&%im 2 l 3T±i;fc3fc£iiii£t!-.5«@T-£>-2>CD 
(£41) 2 1411 tf*Wifl:^l2 1 3tcaA"T 

g#&-£>. ^^IT. ^jUigCDJEffiSTrtt. TJP = ^^ix 
(Al) £2 0 nmCDj@U?T-iMi£L. SS2CD**! (It 

S) 2 1 4£JgfiTr-5. 
[0 0 8 3] **B©»KTtt. ISSfCiittSjS 

jg2g£4 0%JK±^ffi"T^fci6fC 10 — 30 nmgg© 

[0 0 8 4] *5ISScD^fficD^^it<£#-rs 
[0 0 8 5] 0 2 (B) tra«CJBl©«« (»«) 3 

oiii jg^ttcD^s^^Kt«to^e£$n-5o 
u mi corns (»&) 3 o i ±Kjgefc£n-5#«{b^ 

DI3 0 2H 0 2 (B) £tt»ftt). E?U&i£B3 0 
3 . ?E#JI 3 0 4. ti^iiii 3 0 5. ii«±:D^^£M 

S3 o 5(D-mzMf$.ztifzm?&mmm3 o 6<7>«ji 

[0 0 8 6] JETLWixkm 3 0 3 tt. PEDOT (poly 
(3,4 - ethylene dioxythiophene)) £# 'J X? U>7JU 
*>8! (EAT. PSStiSt) £*PC*ffll^T»J«-rs 
ffi. #U7nU> («T. PANIt^t) iv-a-}/ 

EEtsci^s. a*, znzcomMt* TK^ttx- 

itmKmSkM3 0 3tlTPEDOTRO:p S S^b^C 
3 0 nmC0KPT^e£-r-5. 
[0 0 8 7] Sfc. ^13 0 41:11 ^'J/t7 7x^ 
l/>f— 1/>^. #U/ , ?77x^l/>^. #'Jft7i 

[0 0 8 8] ^U^77irl/>t;'rU>l(?)«f4tL 

t"— 1/ Xpoly (p-phenylene vinyiene)) (tAT. PPV 
Lfnt) . #U (2- (2'-X^-'v*y=lr-» - 
+ 4-7iZl/>t'Zl/» (poly [2- 



\ ) 

( 11 

19 

(2' -etbylbexoxy)-5-n)ethoxy-l, 4-phenylene vinyl en 
e]) (UCF. MEH-PPVtit) . m&<»f£X&% 
€>tl&#U (2- (y7;^ + x7iZjW -1,4- 
7i-l/>t'rl/» (po 1 y [2- (d i a 1 koxypheny 1 ) - 1 , 4-p 
henylene vinylene]) (JKT\ ROPh-PPVii 

[0 0 8 9] #U^7 7irl^>^?)^iLm ff 
fiS^#en^#'J (2, 5-S?7*3*3/-l. 4 
-7i-l'» (po 1 y (2, 5-d i a 1 koxy-1 , 4-pheny 1 ene) ) 

OUT, RO-PPPtit) , #'J (2, 5-v"\* 10 
V + 4 -7i-U» (poly(2, 5-dihexoxy-l, 4 

-pbenylene))^F£fflH-5> Ct^TSS. 

[0 0 9 0] #iJft7i>*©»ffiLTIl 

8Sfe383fcrt*#&ft<5#'J (3 -t;u+;^^-7i» (p 

oly(3-alkylthiophene)) (HT, PATiit) . #'J 
(3 -sslri/Jl^Jry x.» (poly(3-hexyllhiophene)) 
(STF. PHTtSt) . #U (3 -v^D^->;^ 
t7i» (poly(3-cyclobexyl thiophene)) (£*T. P 
CHTiSt) , #U (3 ->'^D'\^->^-4-^5 1 
Af^7i» (poly(3-cyclohexyl-4-methyllhiophen 20 
e)) (KT. PCHMTtit) . #U (3, 4-3?$' 
^□A+yJl'5 : t7i» (poly (3, 4-dicyclohexyl thio 
phene)) («T, P D CHTiSt) , #U [3- (4 
-t^fA7i^) -f^7i>] (poly[3-(4octylp 
henyD-thiophene]) (EAT. POPTiit) . #1) 
[3- (.4--*9?)l>7x.—M -2, 2fft7i 
>] (poly[3-(4-octylpbenyl)-2, 2-bi tbiopbene]) (£«(. 
T. PTOPTiit) ^^ffl^-Sdt^Trg-S. 

[0 0 9 1] # U U 1>T 

«. *fe*3t**»e>n*#'J (9, 9-5?7**;l'7^ 30 

(poly(9,9-dialkylfluorene) (£TF» PDAF 
i^-T) . #'J (9, 9 -i?3r>7?-)\>y)V-*\s» (poi 
y(9, 9-dioctylf luorene) (EAT. PDOFtSt) 

[0092] ine©^n #**«HC»«f* 

mp (N-^f;H2-tDU h*» , -j*=f-)V7,)\>-fc 40 
=^->H. ->i7 n^^-ti-y thf (^h 

[0 0 9 3] fc4$, ***<0»|gTtt, 3 0 4 t 

tf>n-hffi. >?yx? hffiic<tom*b 

X. 8 0 nm£>ajPt::J£fi£"3~-5>. 

[0 0 9 4] ^tC, fgftjf 3 0 4±lcm^$liilg3 0 5 
^»fi£-r-5. CCTtt«^ttiMe3 0 5 £«jfi£-r 

^#**.h LT<£5H^(fc^>T;£>-l> A 1 q.SrJB^T^ 
*feJl=t0 4 0 nmCOMJPT^^-r-S. 50 
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[0 0 9 5] £ b l:f?i£l 3 0 5 &Mf&?Z>%?m 

m^t£i§SI«£3 0 6£»i£ir-5.r<fcK = fcO«Jl«§i§£*r 
-f •£>*r8Ht;£^JI 3 0 2tf$tf$.?Z>. lul-fci 
2 (B) tTO:tffiM«3 0 6tLTTMBtA 

I q, ££5 n mffllfC^ISI-S u t l;i 0 f^f 

[0 0 9 6] g&l:ift2©«@ (BS) 3 0 7^fi££ 

comm (mm) 30711, 02 (b> x-mrnvtcm^ii 

m$UZ2 0 nm<7DA 1 ©«Jf K J: 0 Wi&ZiXZ. 
[0 0 9 7] [H*E(D^ffi3] **J6©»ttTtt. HiiS 

fj^. ; t>Wlw^liT0 4S:ffltiTlttl|-r-5). &iJ, S4 

(A) tt^3t^S©H^fflW»r®«iiT*0. 0 4 

(B) tt. 5E3t* : FO* : P«ljfiK^«f»T*b&'6>©Tr* 
-i>„ JMM&fctt, m^WBTFT£«(l$Kfti£;*tl 

[0 0 9 8] **Jgro^lilC*5tt-S,%^gt>* 
J6<DJ£li2 tl^«lcmgit$<IWfflTFT4 2 2S^X-f7 
?>^ITFT4 2 1 £S«4 0 1 ±l;tlt^5!i ! . 
**BOil*0«^Cttt»«ll« T F T 4 2 2ten5P 
t^STFTTM^nsro^ISLH. 

[0 0 9 9] l»fflTFT4 2 2Rt;x-f?f>y 
fflTFT4 2 1 Sr«oTJ£(££ttfcHB3ie»l&4 0 8_h 

ten mmmmmTFT 4 2 2ov-7.mm4 o 3 tm. 
ftWfc»«3n&e*4 o 7. *3«fctfHn- >s«4 0 
4t«ftw»c»a$nfc«i©««4 1 uwRttsnx 

ni^st^-s.fc'Stc^snTi/^. tut. fti© 

II (i^@) 4iin mmtiUTmm?z>ttmm$ti<D 

Tife. Sicti (|g&) 4 1 1 

[0100] * fc. ft 1 01s (f^g) 4 1 1 ±\zmm 

it^M4 1 3*«M*h. €-<7)±lC. IMi&«C«J|l2 
»miS4 1 4 ^^fi£-r-5ditC«fcO%7 l 6^4 1 5 
*S-B-*Ci:*«1f**. £*. **tt5©»IBTf«:, ft2 

©ms (na) 4 i 4*»**att£#r«j:'5K:»*-r 

A* S. I2C1I (mm) 4 1411 

[0 10 1] #*tt<0»«lC*3HT»i. I20fg (m 
«) 4 1 4CS«llK«»V>$Cj:»&tlM:Mill 
4 1 3C45lt**+UT©fl»&KJ:0*i;fc3t3&«. ft 

2rofg (Biffi) 4 i 4«*»eui»sn*±asffl»«i6 

&*5. *HB6©»ffiK:*3^Ttt. ftiro«S 
(&S) 4 1 1 Z&X&<DtmT'Mf$.TZZ.iitfW.£ L 
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[0 10 2] #1'. 0 4 (A) T-®.WlstzftXmmv>3£ 

yem?\z&rtz>m?ffi&iz~2^Tm4 (b> zm^xm 
m^Tfcf&vtzmTffi&iz-D^-zw.w-fz. 

[0103] $1 wmffi (E£<1) 4 1 111 i&ftttWig 

«Ktc<to^^ns. *nssw^!itc*5t^T. mi© 

*g 4 1 Hi, 0 4 (A) T-^L^i^tcmSSi 

2 2 

**SS©^lit-i3^Ttt 1 1 Onm©WTMStlfe 

A 1 lZ<k 01&&c.£tlZ>, CCTWfiEBtKte^ffi 10 

[0 10 4] fLT, IICII (&&) 4 1 l±tC* 

«-ft^^4 1 3fiWf&2ti2>&. msbiznTfcmmm 

4 3 l^J&StlS, t : F£ISi4 3 US. Slit 

5£ (Dl) ~ (D7) TS^n5» ; ftt8^>a<<!:fc 

4 3 2$r?ifiE-r^mTlliH4W«»^*^»-r^C<hlC 

.to^^ti^o ^nmnmrnxu., 

1 fc l/TTMB £ A 1 q, <h£ 5 n m©BUS-C&l^r-t 
^uil:i0«t2.. 20 
[0 10 5] JfcKl, m^©^2itt^ii5*-S)«*e^^-r-5 

f|^^«4 3 2iW$n5. S^iHg4 3 2«, 

-5. **JSW^SIT-«> S^iH^4 3 2ilTA 1 q 
,540 nmOlSTlffeCJ:0«t5. 

[0 10 6] yD7 + >^I4 3 3^}gfi£T-5. 

^•; + >yi4 3 3lt iE?LS±^ifcl*«n. fgft 
14 34 KSA £ nfcIE?L*<«^*ii!ifI 4 3 2510ft 

ttTsmwrns c^ffi) 41 i \zmmisTi,g.^tzm& 
\zH®£izm*Lte^m&t±nffitfm.nz><D&W5<fz!t> 30 

©ST &-£>., IftJ-Zo 7 + >^l4 3 3 1 

UBCPSl 0 nmCDaPT§l£«ffifCefc9fi£®|-r-2>. 

[0 10 7] #i\Z5£KM4 3 4#I5fiic£*l£>. #*J6© 
)g!lTH, fgftB4 3 4i:i:Jo^T. E?Ltl?^SSo 
U ^?t**D-5o ?g#B4 3 4te, IE?L»illtt 

©*7.h*m<bLTCBP£ffl^. m^^'Mit^ 
T'$>Z I r (p D y) » iz&Mm^Z> Z. b. \Z <fc 0 3 0 n 

mojgup-ei&Bi-rs.. 

[0 10 8] ^ll]E^ilH4^^nfc«^tCJ:0iE?Les 
ilS4 3 5A^fi£Stl-5. ^C-Ctta-NPD5:4 0 n 40 

[0 10 9] g&KIE?LaAII4 3 6 £JB5fi£T-5 C tic 
<t0«lil£ft5tift^«l4 1 3#5tfi£-f-5. 
&43, IETUSAS 4 3 6 IS, |^&;^£©jE?l©aAtt£ 

?U£AS 4 3 6 tLT. Cu-Pc530n mCDKJPT 

[oiio] te\z® i mtt£z>m2<D i m.m4 1 4A^fie$ 

n5. *^W1C*3^T. ^2C0m® (PIS) 4 14(it 
fl£{fc£ftS4 1 3T-£i;fcft5>ti&£-fr-5®ST;&S© 50 
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(HIS) 4 1411 IEaSr#«ift;^«4 1 3k:£A-r 

zmmT'&ztz&i±mm&<D±z^tmxM6Z-?z<&m 
tffcz. *mm<w&mx\*. S2osi (mm) 

4 14^nTOtlT, ITOlMftOv^ 
A1C2-2 0 [%]0)WUtM® (ZnO) £g£Lfci§9J 
*«^5X/t->'^'J>^}ilCJ;0 1 0 0 nmCOmm\Zf& 

T-*n«. fiaoi©^^ (i zo. m^y^Kiz 

S) 4 1 4£^j£-r£d<hfc-e£-5. 
[0 111] **iS(D^W*^3t$rWr^ 

ti 5 zm^xmrn-tz. 

[0112] 04 (b> tmm\zmi<omm (»s> 5 
0111 mft&vmnmz&omi&znz. u^u m, 

1 ©mS (SSS) 5 0 1 ±CJ£j&£;ft£WffiHt;£$S!J« 5 
0 2H 0 4 (B) <i:teg&9. t?£IM^5 0 3, 
n.=tW£M 5 0 4. SBfcB 5 0 5, i3,fctfIE?Li£3IS 5 

o 6 t(ommmmfr*>tzz>, cd-mm^ss o 
5, ij^^iE^ms 5 o 6\z<a,ft?%it'£%i&m^tz 
m^z-o^xmrnt*. 

[oi 13] fg 1 ©ss (»s) 5 o i \zm^ fcmm®. 

5 0 3#»^n5. ^T'te, 04 (B) diSt^Tta 

wi>tz<Dtmmizn : ¥-iKmmms o 3 1. l-ttmb <t a 

•2>. 

[01 14] wz, f^eiits 0 3<D_k\zn?%i'& 

I5 0 4$«n. CCT'HtfiII5 0 4 

5®B£-r^«^tbT{g;5J-^{t:^T-*«»A 1 q,£ 

[0 115] MI5 0 5 tLTPPV& hJUX 

if LT, 8 0 nm©BUPK:Jgfirt-£>. 
[0 116] *|-jE7L^iMS5 0 6 S^fETS CI tct 
0«B«i££#-r*#8Hfc£<&B5 0 2^p£f-i». & 
43, **SgW^,-tr«. PEDOTtPSSi^*!:^ 

*HSSO^SlT«jE7L^itB 5 0 6 

5 3 0 

[0117] mmzm 2 «ms (R£S) 507 tfwi&z 

©fl (I^S) 5 0 7H 04 (B) X'^vtzmstm 

mzmiti • (i to) Mft-o-/') 

A1C2-2 0 [%]WS?ftM^ (ZnO) 5g^LfeS^ 

[0118] mmnmrnti ^mfewmx-it. mm 
omm 2 $fcts*^o«sg 3 xfh\stz%ji&mt.\*%9t 
m^m^mm *«a -s t> <r> \z-o ^xm 6 5« ^ xmw 
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t-&d. 06 (b) «. mytm^vm^m&z^TTF; 
m \z.m& s e £& ust* -5. 

[0 119] £43. **«S©»*K*Jt 
JSO^H 2 Rtf *S£CDJ£fl 3 t l^«t«Stfilffllffl TFT 
6 2 2RtfX-f yf>yBTFT6 2 1 £S«6 0 1± 

FT 6 2 2Bpft^STFTTM$n*®*SSi 

[0 12 0] *«E*|*«ITFT6 2 2R^X^7f>^ 
fflT FT 6 2 1 ^S-?TJifig^nfcl^«fe8:M6 0 8± 
Kte. S8SIW»fflTFT6 2 2 0V-AS«E6 0 3if 
Sl«C»«SnfcE»6 0 7, 43<fctfb*H'>fSlg6 0 
4t*il»K:*«*nfcSBlO««6 1 UWRttStlT 
£43. *J«60D^tC*5^Ttt. f 10116 1 

mm mm) 6int mmtvTmmT&ttmm&o 
jz&^ttft&m^z. £43. sioti (i^S) 6 1 1 

[0 12 1] *«6 0 liLTH a#tt**-r 

[o 122] sfc, ms i co«s (ma) 6 i i ±\zmm 
it&yom 6 1 3*wtit2ti. ■z<D±\z. mmttz2>wi2 
corns 6 1 A^&t^z-^z&v^KM^s 1 

^StSut^ttS. £43. #Hi6©J&flTtt. mi 
OIIS (»«) 6 1 i*t3ta»tt*#T*J:5C»J«T 

■s&g^&sci.tfre. mi corns (i^s) 6iin 

43. H2C0SS (&S) 6 1411 aotttO*t»CJ:0 

[0123] **«<D»tB»::43<r>Tw:. m 1 <omm (m 
m) 6 1 1 izmmmmm&m^z>z.£fr*>Gmit-&%>m 

6 1 3C43tt£*r UTCOS^IC^D^I^ct 1 ^. ^ 

10mm (mm.) 6 1 iffl^6an*sn*TBtm*«is 
tits*. 

[0 12 4] 16 (A) TlftBJ Lfc^SHCO^ 

^m^(C43tt-5*^«itlCOV^T0 6 (B) £ffll^Tf¥ 

[0125] II CO^S (MS) 6 1 Hi. jgftttcojg 
1©«S (R§S) 6 1 Hi. 0 6 (A) T-xkLtz£oiZ 

nsafflfflmT f t 6 2 2 tnn.&nz&£t2ntz'mmT'$> 
0. *njgco^si-e»i. mi coma (.mm) 

St^tLT, SHfc-f >>"?A • *X (I TO) Bl 
^SHfc-f yV^)K\Z 2 — 2 0 [%]COgE{kiigJ (ZnO) 
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1 0 0 nmcoBUPTJgfiSStl-i.., 

[0126] L-T, 1 1 comS (MS) 6 1 1 ±IC* 
ttMfc-&<&H6 1 ZHW&ZtlZlfi. %ltb\ZWimfrt>V>TE 

K<DSi\it^^]±^^^mm^-r^>iEK&xm6 3 1 

Aif^^ns. **JSC0^ffiT-«. IE?1&AII6 3 1 h. 
LT. Cu-Pc^3 0nmC0)KJ¥T-H»te(cj;0B!cK 

-rs. 

[0 12 7] ^(3iE?Lliiillttfc@nfc*l»{c c t0iE7L^ 
10 jig 6 3 2**JgfiEStl-5. :^tto-NPDJ40n 

[0 12 8] ^(C^g6 3 3*^e£$tl^<, *3iJ§co 

WHM 6 3 3 K43<^T. IE?L«kS^^?f 
U fg7t££D-5. £43. ^7tS6 3 3«. !E?L$ii£14 

TWIr (p p y) , £&\zPiMm?2>Z\£izl:Q 3 

[0 12 9] yny*>yi6 3 4S»f6t 

.*>„ ^n 7 + >^16 3 4tt. iETLKlltgifcl^ati. 
20 f£ft.m 6 3 3 caA^4XfciE?L?!><«^tfiSIBSr® OtfeW 

ttfcMtflfctfSEnsosi&Cfca&wJiT?**. #*ss<o® 

Ifljyo7 + >^I6 3 4<hLTBCP£rl Onm© 
[0 13 0] ^-LT, m^Siimg6 3 5 d^/SSnSo 

£43. m^ttiiB 6 3 5it ^sett**-*-**?* 
mvtcDttmiz£0Mi£znz>. *nisco^T«. 

«&i£Jg 6 3 5<h UTA 1 q,^40n mCO^JlT^Sffi 

30 [o i 3 i] sf.tr, m^naittrowwt h^-- tt^h? 
i> z.t\z&*) mammon 6 3 6 

6 1 3*s^rtt5. £43. m^eiiS«6 3 6 te. ffim. 
it (Dl) ~ (D7) TSSn5»?tfe^'M<it) 

®i£6 3 6 £ LTTMBtA 1 q,i*5 nmCOMJPT 

&mm-t -s. c t o jfcBt-ra. 

[0 13 2] *»Cl8Mit£4JB2«)«S6 1 4**«j«£ 

40 n-s. *%^(c43^t. m 2 corns 6 1 4(t 
m^^^mit^me 1 3izffA-rsmsT$.-5fctott 

*H!SC0^-t?tt 1 1 0 nmCO^PT^^^nfcA 1 ^ 
^/J5l2 0fi (f^g) 6 1 4 £Jgfirt-5. £43. d 

[0133] seic, *mmv>Km<Dm = f-m'&*m^z> 
383ts«c43^T. mm{£&®>M\zmft : ?m{t-&®£& 
ft^mt£<tot$:m^Ti&i$.i>fzm-&v>m?ffi7&\z-z>^ 

50 [0 1 3 4] 0 6 (B) tf^^irm 1 com® (I^S) 7 
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u ^lrots (pg&) 70 i ±izm^n^m<t^ 

iI7 0 2 tt, IE?lia2IJf 7 0 3. ISftJf 7 0 4. S^F 

Hsu 7 0 5, s^zfrn^Gimmm 7 o 6 £o*sfi«jt 

&S. ^T-lilETUiillS? 0 3, *itf58 

-rs. 

[0 13 5] mi CD^ffi (AS) 7 0 1 ±KIE?U$iiJf 

7 0 3^MSft5. Z\Z\Trte. IE?L*S)2IB 7 0 3 t V 
TPEDOTiPSS *Tff*l/fca* 10 

mfe<V&W<T-\tJEKm~Mm 7 0 3^30 nm^BUPTi* 

[0 13 6] E?LS&i£JI7 0 3 <0±lC3Wfcli 7 0 

4SMt5. ft*5, C^t?tt«3tM 7 0 4 tLTPA 
T* h^x>£jg#£ltTfeS!Lfc£#&**£>3- 

[0 13 7] ^C. 5£ftm7 0 4»±(cm^$ISI^7 0 
^♦ffitCiO 4 0 nm©^PT-^6ic-r-5. 

[0138] '-kizm=F&mm^.7 o 6 5i«s$n 

-5. 0 6 (B) C*V>TK9ILfc©£:EH*K: 

nTfcMfa%.7 0 6 iLTTMB izA 1 q,i*5nm 

[0139] •« teapots mm) 7 0 7«t»«s 

0)fg fl&g) 7 0 7(1 06 (B) -e*Lfc©tll« 
(CI 1 0 nm<7)«J¥T-Pj££nfcA 1 CJ:9K££tl 

30 

[0 14 0] [fttt0J*tt5] Jfcfc, 

tt. 0 8 (A) i:stioi:SIt6^i©li8 0 

2 t^mit^mm 8 o 3 <ha<jg-r££«K:jE?L£jSpi« 

8 0 5*WU &ffi.i:fc:-5SS2<Z>S«8 0 4 <h*rflBrt:£ 

8 o 3 fc^s^stwtKim^eJi** 8 o 9 *#r 

[0141] 08 (B) trtt. nffie>Mm2-emwi<fz 
±Jjm*iM<Df£?t*S : ?-\z&^T. 

«mS8 0 2 8 0 3 <t fKtfKUE 

?l£««*8 2 1 *3"r**ifiT?»*. 40 

[0 14 2] -T&to-fe. HWfl (»S) 8 0 2±IC 
tt. Ti'-fey^-tt^Tfc-STCNQtjEJUIiaittO 
tt»-C*« a - N P Dt^ftlft?. C 1 1' «fc 0 J£fi£2 
tlfcIE?Lgaffi^8 2 1*53 0 nmOmmx-BtiZZtl 
-5. 

[0 14 3] fLT. iE?Lea*«8 2 1 ±Ctt. a- 
NPD^40 nm(7D^J5T^»TSC<i:Jw«fc0^fi)c^n 
7ciE?l$aj£JI 8 2 2a<ffi>J&£tt5. 
[0 14 4] fcfc. ]E?Mft£JI8 2 2±£tt. 02 
(B) TiLfc©i^«l:btMI8 2 3. ^Dy* 50 
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>yi8 2 4, lfiII8 2 5, *5<ktf«^£3i{g« 

8 2 6«sn, mmmm&m-rzmmit&voms o 

[0 14 5] mWZA 1*2 0 nmOliT«t5C 
£l;:<bQ£2 0«a fl&S) 8 0 4«Sn. iE?Le 
itis^s 2 1 , *±^«^eJlfi«8 2 6 *3rr*±* 

[0 14 6] *K1. 0 9 (A) fctt, *SSCD^3Tltt 
5*2©li9 0 4tfM^tl9 o 3 i**»-r*« 

«ciE?Lejt««9 i 6 zmrz&xm^vm^mmiz 

[0 14 7] £ci5. A 1 * 1 1 0 nmCDKJPTrjs&MLT 
M$nfc^l©119 0 2±Ctt. 0 4 (B) 
fcOt^tUtffeiS«9 1 1. «^«SjH^9 1 
2. 7o-.y*>^jf 9 1 3. ^7t®9 1 4. &&Zf]E?l 
&&m9 1 5 4«8«*ft*. 

[0 14 8] -E-LT, iE?Llfi&JI9 1 5±Ktt. 7^t 

ttSHPT* -5 T C N Q t jEKffi&&e>tt&T'$> 
tt-NPDt **^#-T -5 dttcj; 0 mfcZntzTEHfc 
mMi&9 16^3 0 nm(DlfTM$n5. 

[0 14 9] &'&\Z I TO* 1 2 0 nmromjPTfi£K-r 
•5dtlCj;0m2CDail (^g) 9 0 4-t>m&L2tl. M 
f£M«9 1 l, *5,i:tfIE?L£iifg*£9 1 6*#-r£ 

[0 15 0] 'AlZ. 0 9 (B) fCfct. *SS<D0I§4T-Ift 

-5111 1 ©fi 9 2 2 tmmik&Wm 9 2 3 

«tiEiLeai**9 3 i ztrtzftytm^omTmrniz 

[0151] Tfcti% I TO* 120 nmOKJPTM 
ITMSnfcglfflfS (KS) 9 2 2±Clt 7? 
-fe 7^ -MfTfeST C N Q £ iE?Ltt2!£<D*mT« 
5a-NPD £*^3gfT -5 H <h fc«k 0 Mf&2 tltzlEJL 
fc'Mm%i.9 3 1*53 0 nm©^JPT-^fi££tl£o 

[0152] bT, iE?Le^«« 9 3 1 ±\Z\Z. a - 

npd*4 o n mommxmM-tz c: tfr «fc o jgfiK^ n 

fcjETL^iUS 9 3 2 *t}g(fiSn*. 
[0 15 3] &*S, IE?Ltii^M 9 3 2±tCtt. 06 
(B) T?Sl/fcOtBIl:UT*3tI9 3 3. ^D-y + 

>^19 3 4, *^3IB9 3 5. iJct^S^fi^m^ 

9 3 6*5Ksn. »igffiii*#-r**ri&fl^'B3Ji9 2 
3*^fig$n-s. 

[0 15 4] SSI' A 1*110 nm©B?T'6KIt5 

&mm>$.9 3 1. *5j;y:*^es®^9 3 6*irr&± 

[0155] [■mm<Dmm6] ^nm^mmx'it, m- 
mfotizmm&t* Mm&<omm\zw>rtz,mW)M&e>T 

FT (nft^HTFTWpft^HTFT) * 
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mmzftmv. ^ec Bi*gE(ciiTFT<h*aMics 

{CtPt^TS 1 0 -0 1 3 £ffit^Ttft<5|-t-5>. 

[0 15 6] £"f, »«6 0 0±lcT^*&i»K6 0 1 * 

16 0 2-6 0 5 
[0 15 7] SS6 0 OtlTH *7Xlt (# 1 7 
3 7) *«lr», Tifc*6f#:BI 6 0 1 tLTtt, -f^X^C 
VDj*-CJ&Kfi&4 0 0*C. fft^S i H. NH> . 
N,Ofrt>ftM2n2>m<tm{t~>V 3>«6 O l a (ffi. 
EfctfcSi=32%, 0=27%, N=24%> H= 1 7 
%) £ 5 Onm (ff$L<Bl 0-2 0 Onm) ^fiTTS. 
#CV»T. affi**»y>*7fjJlc»bfc«. 3l®©®tffcBI£ 
(1/100SW T»*T«. *1>T^7X 
VCVDSt*Rl«4 0 0'C 1 H&tfXS i H,. N, 

o*^fps$n-5^k^b->un>Bi6 0 1 b «s./&it 

Si=32%> 0=59%. N=7 %. H=2%) 5:1 
OOnm ($?$L< «5 0-2 0 Onm) ©JP£l;:*JI)g 

S3 0 0*C. »'XS i H.T'lE&V.ffi&Zft-TZ* 
m#1& (u!Tli7 ; &;i'77Xy | J n»K) ^54nm 
©JP£ (»SL<«2 5 — 8 0 nm) T-JgeTf -£>., 
[0158] *2S*©»KTttTifiBI 601S2 g«i£ 

y>f)l,-?-OI± <S Ge, (X=0 . 0001- 
0. 0 2) ) &&fj.E&mi>*, &%\CO^m (X/t-y? 
j£, LPCVDft. *fc«y^X^CVDffi^) KJcO 

[0159] #^t-, #&Rmmzm?z*m#m<D& 

ffi6ftfl/t«. *7>*TSffii:l5 2nmOW^ 

>:7*£?t5. c:til -^#7> (b,h.) £S?g#gf 

tf>^#*JDjS«ffil 5 k V, ->-#5>£7KSTl % 
J3#^Lfc*'Xofta3 0 s c cm. F-X12X l 0" 

[0 16 0] Ii^StlOppm©z-y^ 

[0161] *<^t-. npsBwaa*fTi»«ssft:*-e-Ttt» 
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(D^MMT'fTO^it. 5 0 0t~6 5 0tt4~2 4 

(5 0 0*0. l«r«) ©&, l&ftfcOfcJ&OJIWaS (5 
5 010. 4mm) £froT*SII«ji£WT3v''J=l>BI 

[0 16 2] X.^T\ SSSiI*t-r5xU3>itffi 

issuer tc 51 s n -5 £ *4rr s * © u — sf-* 

(XeCl :M3 0 8nm) ©BSJt^m*, itfctt 

«/t;UXfgJI©B&U— !f-Sfctt»*U— If-Sfctt 
^mu— tf— *»a*b^». &i5, MEH#l/-!f-tL 
20 Ttt. »«536a*fctt/^>t5SS«)YAGU— tf-. Y 
VO, U— tf— . YLF1/- tf— , YA 1 O, U— tf— . 

tf— . JHf— U~if-. 7l/+f>K7-fK 

u— tf-. Ti : u-^r-fTu— tf-tga<<&9. aiiem 

*->VU— tf— . ArU-tf-, KrU— tf-, CO, 

if-**t* 0 . h9K^RU— if-tLT«. Stt» 
H££:fct/'Ul'Xfg«©'\'J£A:*J if-, £1 

asftu— if-, &as»u— !f-a»*if&n*. ife, u- 

30 WjftCjeilbTffl^TfeJ;^. £*5. A'^Xfgig© I/- 
•tf-i£ffl^S»'&fCtt. »0IL^«1 OHz-l OKH 

^CTlOO-lSOOraJ/cm'lcMl. 5 0 
-9 8%©*-A'-7yX$^fcoT.ML, ->Un> 

3 0 H z , l^J^-SS 3 9 3raJ/cm'T U— tf 

-^©Bgw$*^*-cfTP. att38iso^— tf- 

x^;i/^-^fttto. oi-ioo 
MW/cm'SK (!fSL<lt 0. l~10MW/c 
40 m 1 ) A^fT-*5. f LT. 0. 5 - 2 0 0 0 c m/ 
seiEOaflETU— tf-Jtfc^LTfflWWCXx-S?*: 

[0 16 3] U— tf-3t©BB#t(3j;»3^fiK$tlfc 

M * li / X J U X ?! fi © H ft L' - if - * t tt U — tf - 
50 ^fctt^HIU— tf— ^ffll^Ci^ftl.. d CD L — +F 
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(as 2 © y-3fc) *>m®.iz#m&x^m^z& 

[0 16 4] fife. CCTOI/- if-TtOffaittt. gKfc 

fbffiltCiJDx.. *y>*T*SH*l 2 OMILT^IH 
~5 nm©g?fl:K^e^SA'JTB*^-r*. 
[0 16 5] /tiJ7«±C^/ty^ttKTyy 

3"j >y-y--t 'J 3 

>BI£ffilJ¥ 1 5 0 nmTKtS. *nMo>B*<D7>/* 
y*i*C:J:*jSllt*frtt. 0. 3PatU 

#X (A r) tfc*£5 0 (seem) £U fifci/t^ — 
£3kW<hU **£ifiK£ 1 5 -tfB 

^jgfttt, 3X10"/cm'~6xlO"/cm'. S 
*©B( : F»*tt 1X10' '/cm 1 — 3X10' '/cm' 
x-a&5. •?-©&. 5>-/7^-;i^I*fflt»T6 5 0 

■c. 3»wj»ffl.asrfr^yy^u>f-r*. 

[0 16 6] ^Tr. A'J7l^l7f>yxhy^- 
iLT, y-y 9 U >y+M hT-a5-5T;Uzf>7t^$r-&tJ 

iftifrswAUTisyyi"; >y»t-i^ 

[0 16 7] JfcV»T. »54ifc*NM»ieS*TS->U3 

fl&fcb. mM©^ttlcx^^>yj!aSLT&^ir»SS$ 

[0 16 8] TFTCL 
€T^ffi (Vth) *!MiaiT-5fc*»CpS!*S^ttnSS: 

»LTpffl*tt*-r*:flt«7G*Ctt. #D> (B) . 
7fS^')A (Al) . tf'J^A (Ga) tt£MJIR*J| 
1 3«l7C*7Jt»e»nT^a. &*5. **#t»LTni! 

asm(c«'j> (p) S/tteatst (as) atjoen 

[0 16 9] »6nfc«ilia6*-rS5' l J3 
>ffil (/RU->U3>Kt ! bl*«n-5) (D3EffiC*'/>* 

raefcu ms©^ ; yctcx-y^>yj!!iaLTS«tc^s 

ntfi^I 6 0 2-6 0 5 ¥*£#B£Jg 
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[0 17 0] ^-yg^^tTXy^-v^hTIHt: 
Bt£fifc*-T-5 £ RUSK >"J 3 >BI©3i®£}fe# Lfc&. 
y- h*fe»Bl6 0 7 &ftS&*££dEft-£-r«IUUt£ 
fc*5. y— h^»K6 0 7 tLTB, S i £ 

^-y> hii/fc^y^u >yjtT-)gfi£ ^nfegfta 

#«t*flsa*ilt3&»Stt**JIil^», 7-7X7CVD 

mz±Qmf$L2tiizffit&<t&mm:*>, mit&mwi*m 

ffilCJcO 1 1 5 nm©P£Tgtffcg{t:->'Ja>ffl| (ftft 
10 ItS i=32X, 0=59%. N= 7 %. H=2%)T 
»*"*-*. 

[0 17 1] ^^T. 010 (A) tr^Tctptr. y— 
h*6&Bl6 0 7±Cif 2 0~1 0 0 nm©fgl©j£« 
K6 0 8<h. ISl00~400nm©l2©SlI6 
0 9tS«IMf5. ***©»«ST»4, y-M6l* 
M6 0 7±ld«JP5 0 nm<D&fci?>?jm. Biff 3 7 

[0172] mi o*«KftcfJR 2 4>araK*JMtt"S 
LT«T a, W. Ti, Mo. Al. Cu 

BSRtftg 2 fflliiiLT U >^©T&$l7c3Sl£ K— fcf 

g : Pd : Cu^^fflUTfei^. 2g«|jgtC 
fg5££*rf. 0dx.tf. If 5 0 nm©^>^Xr>I. 
Rf 5 0 0 nm©7;i'S- l )Ai:yU3>©^ (A 1 
-Si) gt. Btff 3 0 nm©Hkf^>IS:M9iL 

» i (Dmnmvi? yy^yizKiLTmt? >yxx> 

30 Sfl^TfeitiL, S2©itI©7Jl'Sr'?AtyU 
n>©-&^ (A 1 - S i ) ^(Cf^^TT-Jl/SxOAi:^ 
;*>©£&ffil (Al-Ti) SfflUTfciHU ^30 

[0 17 3] 010 (B) K^-f <fc 5 KftBJfcl 

gCfcO US?X h*»6*t*-7X^ 6 10-61 3£fl£fi£ 

>yffls^ffe-. gi©x7f>^j!iiTiiiiRt;f 

2©X^^>y^frT?f l7?>^i:HICP (In 
40 ductively Coupled Plasma : ^fM^Sy^Xv) x.y 

t At*. icpi7f>^aw. 
^) *as:«»r*ct»cj:t>TBfa©T— x-wmz 

tfXtLTli. Cl,. BCl,. S id,, cci.a 
t'^ftStt^Ii^^XitliC F, . SF, . NF, 

50 [0 17 4] **«SO»«Ttt. ««<ffl (Sif4Xx- 
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zs) KfclSOWORF (13.56MHz) S^^gAb, * 
0«gffi8ttM Xte, 12. 5cmX12. 5 cmt'fe 

fg 1 ^)X'yf>^frl:i:0Wl$:X7f>^LT^ 1 

^ft ttT©WI:»t § X y f > ^aStt 2 0 0. 3 9 n 
m/min, T a N^"T^X^^>^ii^tt8 0 . 3 
2nm/minT&0. TaNl:»t*W©l«ttttfi 
2. ^(OSl©x-yf>y*tti:«k? 

X h^6&5^X£ 6 1 0 — 6 1 3*V££;1±*T\zm2<D 

htsiK ^n^no#xSt«tt£3 0/3 o (s 

ccm) £U lPa(7)OT3<;H^igC5 0 0 
WORF (13. 5 6MHz) tA^ALT^X^ 

(t££lX^— v) tZt)2 0WCDRF (13. 5 6MH 
z) «**SAU SiftWlCllOge/t-f 7X«JBE£EP 
ftnr^o C F 4 t C 1 : Sfi^bt* 2 ©x^f >y*fr 
TOTiRtfTaNl^fcBiKl:X7f>y*ni)o 

I20X7f> y*ftT©wi:»t 5 X v ^>tf&m\* 

5 8. 9 7nm/miru T a N fC*tT^X^-?>^ 
ftB:6 6. 4 3 nm/mint»S. y-hKB 

[0 17 5] ±Eiiox7f>^ITH l/yxh 

mi&mtzwto'rzrt'f 77tff©Mt±os 1 

IR^ 2 ©itl^SWr-^-l^tft^. co 
r-A-gf^glil 5-45° ittl^t^ 
[0 17 6] C?bT, »l©Xy5 t >d? r ffla^J:DJB 
1 0^mJI£fg2 0agmiIfr£>/££lfl 1 0^#0>H®II 

6 15-618 (SB 1 (Dmnm 615a-618a<hff§ 
2^iti6 1 5 b-6 1 8 b) ^$L~$Z>» MB 

mmttezmmme o 7 \t. 10-20 nmg^x^f 

>^£n, % 1 O^ttOSISJI 6 15-618 TS^tl 

[0 17 7] l/vXh3d^45VX?S|»it 
^fc^oxy^v^fiHSfT-S. X-/?> 
^ffl^i:sF,tciito,t*fflK ^n^no^ 

X§it*it£2 4/1 2/2 4 (seem) <hU 1. 3 
P a OS AT 3 < JHOII II 7 0 0 WO R F (13. 
5 6 MHz) MSfiAlT^XvttflcbTXy? 1 
>^£2 5g?fTofCo Sftffl (St^X^-vO Kt> 1 0 
WORF (13. 56MHz) t*^gAL, SRWl: 
^OgaA-fTXmEE^HJJjn-r^o g20X7f>^ffl 
fCOWi:»t 6 X y f > ^IKtt 2 2 7. 3 nm/m 
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in, TaNl:»t5Xyf>yi»43 2. 1 nm/ 
mintiO, TaN»:»t5W©lRH:U7. IT* 
2 OT^^S i ONlZttT *X.y7>{fm 
SB3 3. 7nm/minTS0, S i ONI:»t5W 
OS*?J£te6. 8 3TJ55. :W^i:X75 1 >^X 
««Xl:SF«4fflWcl^ *fi»Bl6 2 0£OgJRifc 

10 [0 17 8] C(0*2©Xyf>yfiWcJ:DW©f- 
J:D^2(Difl6 2 1 b-6 2 4 bSr^TSo - 

iiottin KiAr£x^>y£n-*\ ^i 

0^116 2 1 a- 6 2 4 atftS. ft*5, llOil 
!621a-6 2 4 aH il OiHSH 6 1 5 a - 6 1 
8 atBffH- ^IKKtt. ^lOtfi 
OStt, ^2OX^^>^ffiSWtCtfc^T^0. 3/zm 

20 [0 17 9] $fc, 2iij|l:^T, If 5 0nmO 

=3 >0€r£ (Al-Si)R, M30 nmOSftf? 
>M^)H^«Sbfc3g«iti:Lfc«^, *1^X7^ 
>^jaSt*3»SSlOXy5 1 >i? r *fl=tLTtt. BC 
UiCli^OttSSW^Xtffl^ *tifno*'x 
St*J££6 5/10/5 (seem) <bl, S&ffiiJ (IS 
f4Xf-v) £3 0 0WORF (13. 5 6 MHz) M 
A^SAL. 1. 2PaOEAT3>f;H!OtSl:4 5 
0WORF(13. 5 6MHz) i^^ALT^X 
30 Y^tfiElTl 1 7#0X7^>^fTA«i:<, mi 
OX7f>^iMW^2 0X7f>^tl/T 

cF.tchtctsfflK ^n^no#xat* 

i££ 25/25/10 (seem) tt, Steffi (K» 
Xf-y) tCt>2 0WORF (13. 5 6 MHz) Mil 
^Ab, 1 P aOffi^-Xrn<;i/MOS*lJC5 0 0WO 
RF (13. 5 6MHz) tASfiALT^XTSS 
«UT»3 0»gg(7)X7f >^^fTA^<, f£20 
XyfVjTftlt 1/TttBC 1, tC I , tfflK 
no#X8itfitt£2 0/6 0 (seem) tl, S&fflJ 
40 (ttWXx— $>) CttlOOWORF (13. 5 6MH 
z) iA^gAl, 1. 2Pa(7)E*T3^;l/S(7)iI 
£6 0 0WORF (1 3. 5 6MHz) tA^fiAlT 
y'7XTS4«l/TX7f>ySffAtf±^. 
[0 18 0] *W 

miOK-tf>yffl:S*fToTai 1 (A) Ott 

<t>aASTiTAf«^o <^>K-7 p ffi0^ff^H 
-Xi^l- SxiO^aloms/ci^b, flQ^SEE£ 6 

50 $d:LT, AfflttCttU> (P) Sfctttt* (As) * 
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1-6 2 4*«nffl*^"rS^««7C*K»-r*^X^ 
ttiO. aSS-&Mtcmi<0^»6t5fi^6 2 6-6 2 9 

mi <DTm<fomm6 2 6-6 2 9ic«i 

X 1 0"~1 x 1 0"/cm'©jgffiteHT*n^Sr##-r-5 

[0181] *nt&e>mmT'\ti'i;7.hfr*>tj.z 

[0 18 2] *1>T. 01 1 (B) \Z^TiiO\ZVJ7. 
F^bfct-SVX^ 6 3 1 — 6 3 3 £ JgfiSc L-^ 2 © F — fcf 
>^S*fT^= 7X^6 3 HilillHlKCpft*;!' 
ST F T 5igfiKt5¥i(*I©?t *)Wf&mm.X.Zf*: 

[0 18 3] JB2 0H— e>^ffiaK*W*'f *>F- 
F-X*«£ 1 . 5X10" atoms/cm' t 
inij$SJ££ 6 0— 1 0 0 k e VtLTU > (P) £ 
F-e>^f£. ult'li i2©iti6 2 1b^7 
X* iLT#¥*#Jifc*tt4&S*tf SEME^WK^lfc 
StlS. VX£ 6 3 1 — 6 3 3T-®*5nfc@^tC 

tegs2J0£*lft^. CPU, f&2<T>^WtoW$.G 3 4, 
6 3 5i, m3V)^tfiWimm6 3 7*i^$n-5. f 2 

<v*®.mm.ms 3 4. 6 3 stcai x 1 o"~i x 1 0 

,, /cm'<D}ftK^HTnMS:f*4--r2>T*E<»7c3!fS-^$ 

[0 18 4] JB3©3Ftt««*ttfBl©#«Ji»C 
J; 0 fll 2 07ffi«fH«<}: 0 fcffi**i:»riSSn. 1 x l 
0"~1X1 0" /cm* <Dfe&t®.mT' nmzft^tzTm. 

i±r v—vytfZftolztb. 7—rt-w><r>y&%ttz$\fr-o 

te. *3©^*e*«*i:HD*8EieH©**Sn-«[« 
tfe^o Sfc. 7X^6 3 2T'IbntISH S2 
ODK-fcT>ym31T^*E^5c3il* t *ftl$n-r. 11^ 

mmm.i$L & 3 8 t&s. 

[0 18 5] ^f. U-^X hi^a^VX? 6 3 1 - 
6 3 3*H*bfc«. SfifctCU^X N^f,^7X? 6 
39, 6 4 0^MLT@1 1 (C) (C^-TJ:-5fC^3 

[0 18 6] ffi8JlUK(C*>^T. JtiEM£3<7>F-fcf>^ 
6 4 2S^5^S6tS«6 4 3, 6 4 4 &Wf$.~S~ 
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-5. 

[0 18 7] ifc, IM^F$6«5®*£6 4 1. 6 4 2 JC 
til X 1 0"~ 1 X 1 O'Vcm' <D&mffc®-T?pW=£:tt5- 

i^Et)^6 4 1. 6 4 2 ICti5fe(DXg-eU > (P) 

mzntzm® <.n~mm t-&&#. pi&M4t5^F 

10 [0 18 8] ifc, l5©^$EiS«6 4 3. 6 4 4tt 
i2<0§tl6 2 2 a. 6 2 4 a<Z>^-/1-g&<>;fi&-2> 
^tr^$n-5t>^x-*o, 1 x 1 0"~ 1 x 1 0" 
/cm' ©ggilT p ffl«tt-£T**tttt7C*tf**ilOStt 

[0 18 9] K±ST»Ig-C 1 ^n-€ : nw^«:gtCn 
-5. €116 2 1-6 2 4ttTFT©y-hfSt4 
20 [0 19 0] K&:£ffi£ffi5*e»& <&*L& 

[0191] ^ti^tKD^m&Mizmnzntz 

(RTAft) . ^HttYAGl/-lf-JfeHl+^U 

[0 19 2] #*i6©#*Ttt, ±ta«tt{t:«M 

[0 19 3] ^^T'. ^{fc>-U £&5SSl »S 

H£IMt6 4 5 ^f^UMI (3 0 0-5 5 0"CT* 

i~i 2mme>mmw) zn^, *mftm&*m<fr?z> 

JLUZfto (0 12 (A) ) . &*s. SiroiTOtl 
40 6 4 5ti. -/7X'VCVDttCJ;0^^^nfcS{kSE<k 

(Diimitmi ©nra*es*Bi6 4 s^^sn-STK^ic^o 

^m^mmx-it. I2©^tI<!:LT7;R-^AS: 
50 (y^X'-^JCfcO^^nfcTkmSffl^^.) €rfToTt> 
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[0194] *ir»T. mi<omwittmm6 4 s±izm® 

6**115 2 ©JIMieWit 6 4 6 

[0 19 5] se.tr, &2<r>mmtmmG 4 e±izmm 
jj&»K©rt^6f££T*&^&£«aa#x^*#^# 
*scaisn*©SrB)j<*it«e)ic/N* | j7K6 4 7 £j£firr*. 

/\*U 716 4 7 J(g«f5Wt iTtt. jittlSlCteg 
<b7;P5^^A (A 1 N) , $HtWtit7)U5.-'yi> (A 
1NO) . gHfcgffcT^S-^A (A1NO) . g{fcl£ 
* (S i N) , £A:tt<t:&3K (S i NO) ^<Z>7;U5 = 
r>AXtt3t***trlfti»Bt©tt. Sfk^m^. dlc 

(^-f -V^E> K7-f iSffl^T, 0. 2~ 

«t00. 3 ymOBUSTJgfigf *. &*5. uitlUI. 

[0 19 6] ^^T% ft^tt«««lc*r*n>^^ h 

l'7f>^h7M-«!:UTi2©IS*6»R*lyf 
>yUfc«, *6»Bi (HsRL&tO *Xy^>£f;* by 

/t- 1 l -c* i mt&ftK * x -y ^ > if l e gyg 

[0 19 7] tit, &S5jftS^F*e^®«6 3 4.6 3 
5. 6 4 1. 6 4 2 £*n^n«S5«K:«ttT*fi*6 

5 0-6 5 6 t, ^1^^110116 5 7«r^eS;-r 

^<k^^> (T i N) £ffl<^. 50 0 nmOl 

6 5 6*3.fctf3l 1 ©«ffi (fi&ffi) 6 5 7 £^f£-r*<, 

[0 19 8] fcis. JeHIKOMRC&H'S/**'— =>£T 

c i , t&m^. tti^n<D^7,mmit^4 0/4 0 

(seem) it, 1. 2 P aOmijT'^-iJimvm® 
C4 50WCRF (13. 5 6MHz) f^^gALT 
^7XT**P)cbTltl3 0#IS©X7f>^fT5. 

(iS^Xx-v 5 ) trfclOOWCDRF (13. 5 
6MHz) l^^SAL, ^MWlCftOge/N'-f 7XW. 
EESrEdSD-r-S. 

[0 19 9] ft*. &mm<Z>f&t&T'\$, IIOII (» 

S) 6 5 utmwi^iimmizm^ti. 

mm 6 4 2 h<D&&&mt2TBl$.£nz>. 
[0 2 0 0] K±©ii:UT, nftWITFT7 0 



1. pft^JHTFT 7 0 2^Wr*^l!)lH]g§7 0 5 

7 0 3. n^*;UMTFT^6&£m^$flWlTFT 
7 0 4 *H5Sl§l$7 0 6 £|bJ— S«Jtl;:jgj£T -5 

Ci*«ff5 (0 12 (C) ) . *93tt»«f-ett;i(D,fc 

[0 2 0 1] 11*^7 0 6|-:fcUT. X -I* y ^ > ^ ffl T 
FT 7 0 3 (nft^iTFT) Kte^-V Z-JUMfSLm. 
S5 0 3. y- hSS*«fi£;-r*^*S 6 2 3 ©nfflf' 
10 »&£n*gl07IG<fe1Ktt (rT 6 3 8iV- 
XUil, $fcliHI/^>®®<hLT^-r*m2W7FM 
®®«E (n'fHtt) 6 3 5^^TLTt^. 
[0 2 0 2] H3lgB7 0 6 K*5(^T. tftEffittfl] 

TFT7 0 4 (pft^STFT) lZ\t^ * * )VBf& 

s«504, y-hnm&Mi$.-?zmnm6 z 4©-sb 

6 4 4cV-XM. SfdiFH>S«tLTffilt 
**4 (p'«W) 6 4 25fLTW. 

[0 2 0 3] SKI&Ih]S§7 0 5tC:fcUT. n^-f* 

20 JUT F T 7 0 1 (Jf t ^JHeKffili 5 0 1. y'— hUt 

m*Mf&-r2>mnM6 2 1 <D-&tnmm&frUTmts. 
2>m3<D^m%smm <n-»*> 6 3 7 <hv-xggn£. 
h k >m^i UT««-r *« 2 o^fm^®^ 

(n'S*S) 6 3 4£»UTt^*. 

[0 2 0 4] ffi»|MI8S7 0 5fC*5<^T, p^A-* 

JUT FT 7 0 2 Cttf t*^«^S^5 0 2 . f— h 

nm$:Mi$.-f ; bmnm 6 2 20— mt.temm&ftisxx 

30 (p***) 6 4 15fLW. 

[0 2 0 5] ^n^COTFT 7 0 1 . 7 0 2 ^jg^SL*. 

->7^Ih18§. 7-y^lsIg§&£*£}g)&U !Ki!)lHlgS7 0 5 
Sjeefc-rfttfJ:^. 0U*.tf. CMOSEI»«:»jfc-r*» 
^■{Cte. nft^HTFT70 1ipft^HTF 
T 7 0 2*ffitt65*C«^LT^-rn««i:t». 

[0 2 0 6] &*5, **tt^*«5tt$n*HK»Ctt. 
y— hi^&K^^-LTLDD (LDD:Lightly Doped 
Drain) ««*y- h«St«taTE«Sl*-fc. ^t>«0 
40 -5GOLD (Gale-drain Overlapped LDD) ffi&T'$>Z> 
nft^STFT7 0 1 O^jgd^jgLTt^. 

[0 2 0 7] |gi!)lHlS§7 0 5t3*5tt*TFT (n 

ft^HTFT. p?tWITFT) tt, jSt^JEKl 
^g^7 (*>««E: Ion) &£Zfi*-y h + r U T^lC 
J; S €r * [6l± $ * 4 ^ t S tlT V> 

-5®^ (GOLDS® ^SnTFT^UTI,^. 
50 [0 2 0 8] CtllCjbfLT. H^SS 7 0 6 ICiUt-SX-f 
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yf>^fflTFT7 0 3H <£l/>;t7««t ( I o f f ) 

z&m-tzfztboT ft siittLx, y-hms*^- 

h *£»M * tf- L T«»K^tt«« 
(LDDIS) 5ft5TFT5IHTU5. 
[0 2 0 9] ^(Cjfe^tM* 1 tim<Dm2iZf$.m?Z>o 13. 

IHROffi. #U-f5K. #'J7SH. 7£'J;i/ («*tt 10 

y^'j^^tr) , bcb K>'y->^nyf» tt> 

[0 2 10] CO^MW^ 1 ©«g mm) 6 5 7i 

•&*4fcii»::nn***ifcu-c. &&jg 6 5 8 

4 (B13 (A) ) . 
[0 2 1 1] AttWKtt. &%&7 9 V )l*m^T \ u 

<£ 0 ffe&Jg 6 5 8 ^fiTT-a. 
[0 2 12] MI6 5 8©SPSC^*5^TSffi 20 

LTt>5»10ti (MS) 6 5 7±i:*«K^«i6 

5 9 zmmmizxvMtfi-rz, mi 3 (a> > . 

*tK{t-&*H 6 5 911 ^m<DMf& 2 T'tk LTi^H^jg 
[0 2 13] HCT?H HtU^LTUft^, ;£ 

[0 2 14] 014 (A) |-*-T5fi3t*^tt. * 

1 o«« (ns) 1401, ^mtsmm 1402. s. 
cob 20m u&g) 1 4 0 3*6*0. mmfc&vom 

1 4 02U. JEHrn'MM 1 4 0 4. fgftg 1 4 0 5, 7 
D7 + >yil 4 0 6. lfiII1 4 0 7, &<fctfm 
^feiifS^l 4 0 8©8UH8jfi£#bT^-5. &*5. ft 

&%K&ttmxmT&mi&-?z>ttft&.ztmm\z-D^T 

Mi 4 (B) l:ib, *fc«3fc*jR"rfWfc* : f**lJ*-r 
SWfiftOlfC^^THM (C) lc«U *65S3fc 
t»-r»3ll6*T*«*r«»»REflWPfc"3«f>TBI 1 4 40 

(D) iz-^n^trnt. 

[0 2 15] ttu«e>fc *6**s:*-r#*^»** 

^f£-T-£> 0 JWfrWfcH iE?L^3IS 140 411 iETLtft 
iilttW^ISft-S-^T-*^. a-NPD5 4 0nm©lf 

ic&ku fS^Jl 1 4 0 5H »3ttt©*r«ft:^«»Tf» 

•5. 2, 3. 7, 8, 12, 13, 17, 18-^^ 
If*-2 1H, 2 3H-*;P7-fU>-a* («T, 
PtOEPt*t) (BIT. 

Onm©ifi:SIL. 7D7*>^H 4 0 6li 7 50 
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aty*>^tt©#«Mb-&®»Ti&S. BCP£l0nm© 
HJPfcAKU m^MJI 1 40 7U, «?M3itt<Z>*r 
«Mfc^*T*«. A 1 q,^4 0nmOlfl;«U, 
t^IM« 1 4 0 8 £TMB <h A 1 q, tZ&MMV 
T5 nm©8lffTJ&jrr£££K£0#feS£ft©#ttHfc 

[0 2 16] £CTI£ft&83K0:fNBfc£«||& 
LT. 5«g©«S6©Sfc£^«fc£&£fflV>T^s£-r 

sJH-g-tco^-na^b^. #s£i93H cnicfE^n-s 
[0217] m&miLtt-r^mfc'&mmzM&L 

f*. AfcWfctt. IE?LSi2IJI 1 4 0 4H EdFL^Mtt 
<DfSffc^ft$5, a-NPDS4 0 nm©BlJ?T-fi£ 
Mb, M1140 5H. iE?L«i§tt©^X hTOiL 
TCBPSffl^, ^tt©#«fb^T-$>-5 I r (pp 
y) , t*C*lf tSCiCiO 3 0 nmCKfTS 
Kb. 7D 7 + >^11 4 0 6li 7 - D 7 *>^tt©f 
e£ft£^T-<fc&BCP£ 1 OnmOKiTSIL, «^ 
(IMS 1 4 0 7H ^(HattCWWft^ttT?**. A 
lQ,54 0nm©IST^IL. lf£I®«14 0 
8 JTMBiA 1 q, i^ifLT5 nm©ifti 
J*"T * ZL £ \Z <fc 0 *e$S3fc©#*ft;£«>£#6fc-r * C t 

[0 2 18] fciJ. ^CTIiifi^^^if^ili 
LT. 4iiOi|gOSft5tIft^5ffl^TllSt 

[0219] *k, fH&K%«Kr*ttfc6*jitj*j* 

•T*. 58Jt»l 4 0 511 5B3tttUJ:tfiE 

TL^iHttWW^b^T'fe-S, a-NPD£4 0nm© 
KJPT-^Kb. 7D7*>^I1 4 0 6(1 7ny*> 
^ttOJfirHMb^T**. BCP5: 1 0 nm©KJltC^ 

Mb. m^HiM/i 1 40 7H ff^ittoti^ft 

Al q,J4 0nm©l|f«L, ^git 
S«l 4 0 8^TMBtAI q, £ £ &mm b T 5 n m 
©MJPT^fig-T * Z. i IC «fc 0 #fe«3fc©ff «{fc£*Ji*: 

[0 2 2 0] &ts. CJlTtt#6«5t©*«fl:^»JIi: 

[0221] &,±iz*L,rz&m{t£y>izm 1 ©ss (» 

[0 2 2 2] 013 (B) {'^Tcfc^lC^rfigfl^ 

6 5 9Rtf«gg:Jf 6 5 8^rffioT. i2®fl (H 
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g6 6 0ll a3ttttW**BtCJ:t)»rtSnT«r»*. M 

n. ttfc. **^©«Sgtc43^T. ^2 corns (l&S) 
6 6 012. 7Jl'5-r>A*>L<l2&t3<i:9J&firr£. 
[0 2 2 3] **ttO»«C*l»T. ^2CO«g 

mm) 6 6 Otefgft^fCi5V>T£i;£3fcS:gj!S-t>- 

2CDSS (HIS) 6 6 0$f6Kt5. 
[0 2 2 4] ^©i-5CS«»*»6tt*»2©«S (BE 

a) 6 6o^Mt5ci:i:j;D. 

«r-vc»2G>«S OSES) 6 6 0€»fSt*utt»T« 
*• 

[0 2 2 5] (B) (CSfcfc 5 (C, m&t 

6IWTFT7 o 4\zmm.wnzmmt<nfc&ie)mM 
mm) 6 5 7 i ©ms (»S) 6 5 7 

9£?«S (H**T) io»l«H:»fSSn&Wli6 

5 8t, g i <D<mm mm) 6 5 7±i:»«snt«i 
it&mig 6 5 9 1 . mmit&yom 6 5 9 Rtfs&itJi 6 5 

8±fC^B£$tlfc^2 0*g fl&S) 6 6 0A^&5^ 
6 1 SSt« *f i«**l«t 5 C t^t* 

a. 

[0 2 2 6] fc*. **«S«5JB*»=*5t»T. TFTCOfg 
fbSEEtt. 1. 2-10VTSD. »ib<ll 2. 5 
~5. 5VT$5. 

[0 2 2 7] Sfc. bT<r»S£* 

lei 0X : ?a6**fT^.tf«kv^. H3SSBco»B^**i* 
S-«»!IHK±»±UTC»4»^ (*ipjiffl«<PT-f2. X 
3'>/KRt^) Kite. S*Sfip*5TSfc*f3^^ 
fc^O (SIE-r^) <fc?lCLT:fc< tfiU. ft 

[0 2 2 8] **«SO»«C*^TRWU&5E 
3fc««©H*S©l«^±Bo***iai 5 (A) ICS 
U ESSE^Sl 5 (B) CSt. 015 (A) 
1 5 (B) tt#a©tt^£m»*©T73>»K:*JHTntf 

[0 2 2 9] @15»3*5t^T. S«±(ClStt etlfcX-f 
7f>^fflTFT 1 5 0 Oliil 3©Xf -y^>yffl 

(n^-V^H!) TFT7 0 3*fflUTM^n5. fi£ 
oT, Sig©Si9J»2;W -y^>yffl (n^**;P3D T 
FT 7 0 3WtftB3£#Brrnt£fiV>o £fc. 1 5 0 2T 
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S£*l-5E:Sft«. X-f7f>^fflTFT1 5 0 0©y- 

hus 1501 (1501a. 1501b) &n.m.mz 
[0230] *^ffi(DMm-z\t? L **)WfS.mm 
*;i/»i««*36«-o»riG* *i* •> > y ;uy- h aig fc b 
If*. 

[0 2 3 1] M»yf>^fflTFT1 5 0 0OV 

10 -*ttV-XE«l 5 0 3K«l*Sn. HHMiHI/ 
-f >E8U 5 0 4lC»i^£*l3. h* U-f >E& 1 

5 0 4l2«i6IWflffflTFT 1 5 0 5©y— bMm 1 5 0 
6lcm^MtC^Stl-5. ««EM*PfliTFT15 
0 5 12H 1 3 0«KMfAl (pfV**fi) TFT 7 0 

ffl (p^-r^USD TFT 7 0 4CDItt^€:#M-rn«fi 

yy^y-hSiSfc^tthuy^y-KSit 

20 [0 2 3 2] tfc. tSMfflTFTl 5 0 5COV-7. 
ttm8K«if&«5 1 5 0 7 KS&WKttttSn. F U-f >tt 
>E«1 5 0 8lC*»«»C««lESn*. Sit. h* 
L"f >ES 1 5 0 8 BMTSSnii 1 ©SS (IS 
S) 1 5 0 9 KSSitfjlC&i&Stl-S. 
(0 2 3 3) 1 5 1 0TS£*l*EIII2, tBiffl 

TFT 1 5 1 1 ©y-htil 5 1 2 tmftttfcflHrr 
Sy— HEIST?**. &*5, SSfflTFTl 5 1 1COV 

«ac«uft<fti 5 o 7i:ia«ca«sn. hu 
-r >« h u-f >eis 1504 fcs^wc&i&sns. 

30 [0 2 3 4] &*5. t8£ffl T F T 1 5 1 1 itm 1 3 ©S 
ffifflWm (p^r^PM) TFT 7 0 4 tl^KLT^ 

^ns. se^r. mm<Dm.m\tmmmmm (d^y* 

;H!) TFT 7 0 4©itt9l€r#RrrnW:£l^. &*5. * 

*sso^s8Ttt->>y;i'y— bmrnt lth5jj«. yy 

;uy- F«iat>L<ttF'J -f)VV— hm&T'<h-z>Th& 

[0 2 3 5] 1513TSSn4S«l:lift!t? 
» (n>y>+>-) n>5 i >-!tl 5 13 

a. mmmmm 1507 if^csi^ntfi*! 
40 1514. y- hm&m tm-mv&mm m^r) 
Rzsir-bmmi 5 0 6£<Dffi-cmf$.2nz>. *>t. y 
- h«s 1506. mi umifiiut&n-oii (h*« 
r> Ri/msstft^^i 5 0 7T»B)c^ti^^*fc«^^ 

StLTffl^^di^WIET**. 

[0 2 3 6] 7i*3. 015 (B) COB^ST-^-r^^^ 
f 1 5 1 5tt. IKOli (HIS) 1 5 0 9 t. » 1 O 

ss <ms) 1 5 o 9 ±izMf&znz>ifmik£>%iE m 
s) (0^ti-f) frzuz. *&m\z&\,*T. mi com 

50 S (AS) 1 5 0 912, tlSifflTFT 1 5 0 5CV 
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[0 2 3 7] ftytm^ 1 5 1 5 com 2 ©fS (&S) K 

miftn&tf^fLznT^z. mrzmm^t^v\tmm 

SHSJUftte. *5£f3cofl!7tggtc, fl-ttttco I C#lcJ; 

*^iffl»T«it*lC^(S]«Jgl 5 1 6 to? 

[0238] mmomm7] ^mm<ommx'\t. *fg 
lai 6*fflv^Tia^-r-5. 01 6 (a) is. 

^g^*-T±ffiS, 016 (B) tt@16 (A) £A- 

a' TSJWLfcWBBn?**. Am-c^tstifti 6 0 1 
\tv-xmmW}®i&* i 6 0 2hm*«, i 6 0 3tty 

— h®MKllllKTfe-5. 1 6 0 4 tefJltSffi. 1 

6 0 5ti^-;U?tiJT^0, ->-JH«l 6 0 5TIiflt 

[0 2 3 9] 1 6 0 8 ttV — XfiJffiSblHlK 1 6 0 20 

1 Rtf y- KB'JKl!)leIS§ 1 6 0 3CA:fr£*i3{i^£e 

(7U+->7*;WyU>h1t— ^-y h) 1 6 0 9 tlx 

Cb^Sntl^l-* CCOFPCKte^U >hSE 

(pwb) ^stof+ttenx^Tfe^^. *wm 

til: F P C L < \t P W B &m 0 tftf 6. n>tt>c^£ fe-a 
tlfccot-^S. 

[0 2 4 0] Brffifl&jgfcOUTBI 1 6 (B) &m 30 

UTSiE-r*. SSI 6 1 0±tCtt^f/j|US&S.Z/B^SI$ 

<H^Sj[hIS§ 16 0 1 tm%& 1 6 0 2 ^£tlT<^-2>. 

[0 24 1] V-XflUKf&leJB&l 6 0 lttn^v 

^JUITFT 1 6 2 3 tpf+MITFT 1 6 2 4 <h 
£&*£^it;£CMOS[5]&7^6£$tt-5. S^c. 
iHlK^^-r-ST FTIi, &&COCMO S[§Ig§, PMO 
SS&fcb^NMOSIelggT^fiJcLTfc&tA,, 

a- — ft^^^-r^'. !^-rbt)-£-coi^M«^<. ss± 40 

[0 2 4 2] H*«l 6 0 2tt««E«WBTFT 

16 11 i-eco h* U"f >tcm^McSE^snfc^ 1 co« 
Si 6 1 2**tr«R©Hi*K«k?>»J«S*i*. 

[0 2 4 3] ^1 com® 1 6 1 2<Dffij%\Z\tmm 

Ml 6 1 3*^fiK^n. mi C0«ffi 1 6 1 2 Jil'ttW^ 

itsvim i 6 i 4*^fiK^n-s>„ £<=>k:. 

16 14±l:tti2Wlll6 16^M^^5. Z\n 

let 0 . mi com® i6i2. mmit^m 1 6 1 4 . 

MS2©tSl 6 1 6A^ft5^ff 1 6 1 8« 50 



ftffl2 003-229278 
42 

[0 2 4 4] m 2 CO«S 1616 tt^S^lrftilCOiB^ 
tLtfeiil, ^l2Hl 6 0 851fiLTFPCl 

609 icm*.Mic^$nx^-5. 

[0 2 4 5] S«l 6 1 0±\ZMl8,2tirz5£Xm 

f 161 8^^±-r^fcJ6(C->-^Jl 6 0 5\Z&0 m 
ltg« 1 6 04SK0 £>t> fcfc. £titS« 1 6 0 

4 t&xmT 1618 &®MReitft?-«fc&icttBK 

6 0 5 cortfflJco^Ra 1 6 0 7 KteSSt^co^ffittSL**:** 
*«$nt^5. &*5. =/-)VMl 6 0 5iltHl# 

*->m8ftfl&£J8^-£>co7W £ Li^. ->-;PSSi6 

0 5 \txzz>fzv*ft j t>mm$:&&vtii\,^mT'&z z. 

t^S^L^. S^tC, 6 0 7 COt^gBlcSS^* 

£ ©iR-r s x&m * & nmm. £ tr t *> & u . 

[0 2 4 6] ifc. :*4IJ6©»IBTtt#fltS« 1 6 0 4 
^«fig-r-5#^<tUT^7X*«^5^*«COffi. FR 
P (Fiberglass-Reinforced Plastics) . PVF OP'J 
\z=-)l<7u^1 K) . 7<7- ^UiXfJI'SfcttT 

•5. ->-;USd 1 6 0 5 £ffl<AT£ht*& 16 0 4 

[0 2 4 7] «±COi; -5 \Z lsT5£?tm?&&ffl 1607 
^Sco^bSrCg-TiftS^gA-r-S C <>: &m<Z.ii&X'% 

[0248] fe*s. *siigco^iico«fi£«. mmomm. 

1 ~*Jgco^SI 6 L fc i^-f tico^fifc t g 4 icffi*-^ 

[0249] mmvmm s ] tt**9! 

co^flljSSWrs^y (*S5E^hUi7XM) co 

1 7 S 1 7 tCiJUT, 170 1(^7X1 

«. 1 7 0 2 tt&(Mfc#*a»6J&:*fl5 1 co«S (MS) 

XA'-y^'J>^tetCj;0^fi£-r-5o ftii. 0 1 7T*lii 

ssnxuft^^ n^.^mmi>mmtw-mzxb^ 

CO%7t«StC*5UT«. Tf^T/^MJ^XlJCOSgTfc 
gg<t0fcMS^»C«bT^«ttA^^$n?.fci!6, 
S^jfeco iTOiO fc*mttcoiS^^JBfl:^SI^Sfcffl 

[0250] sfc. xh7-f yflcKis^n/tmicom 

5 (US) l 7 0 2t3?ft5J:5i:|68ttfl!5^a5 
A*>? 1 7 0 3#J£fi££n-5. /\*>i7 l 7 0 3 «m 1 CO 

ti (us) 1702 iz&vTmmizmm.tt.ijfa\zi&0z 
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[0251] mmit&mmi 7 0 4-t>w&.zn 

2>. ti^^l 1 7 0 4 JIStSWtlTB, * 

[0 2 5 2] mfL\i. m&ftyt*7f;?ismit-e:Vom. » 
mm z j £ti j eftM&-?z> c t tc «t 0 . zmmo&x&m 

WSKk-g-iKlS 1 7 0 4te/\*>? 1 7 0 3T^fi£$tlfc* 

[0253] mmit&vom 1 7 0 4±.[zw,2<»n 
m (its) 1 7 0 5*f*j$£ns. nc*5m2©«g (& 
®) i 7 0 5ii. *?)i-?x?zm^Tmmmz£QM 
errs. 

[0 2 5 4] fc*. *mm<DMmT'\tTM£>3& 1 

(Kg) 1 7 0 2a<jg3tett©#m?jgj£snT^£fc 

id. W«<fc£»Ji 1 7 0 4Tf«£bfc3tett±«<0*2 © 

&@ mm) 1 7 0 5^e,ai&*sn^. 

[0 2 5 5] *IC. ^lta«l 7 0 7 £LT#7XS1£ 

[0 2 5 6] £5LTJll*Lfci*lkS«l 7 0 7B, ffi 

WS 1708(C<tOlfi0^t> 
£n<5„ &*5, ~s—M& 1 7 0 8 CDrtfiiJ 1 7 0 6 tt&BI 

0 6 © * A* U •> A left 3c s n * ©S»J *R * - 
<hfe*«)T$)S. ft&KFPC 17 11 ^J&OttttTA- 

[0 2 5 7] £4S. *i£©ffi*!il~* 

[0258] [nm<DMm9] %%m^m^tz%%^ 

[0 2 5 9] #fg?8l::£9f£§SLfcfg3fcg«£ffl^Tfe 
U-f) . ^-t*y->3 >>X;rA, ^gf?£gfi <*— 

S^Ufy*^ X? (DVD) ^©fB^i£{*£??3£ 
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U ^©H&£S^L5S^gB£fift*-*:gEM) £<>; 

«r»*»*«i«*H, &If:fc©JE£#Sg8i£n<£>fc«>, 

[0 2 6 0] 018 (A) tt**««T*0. 1*2 0 

0 1 . 3t«F-a- 2 0 0 2, *^g&2 0 0 3, Xtf-^-gB 
2 0 0 4. fftAW2 0 0 5f&ttJ. 
£9fe«L/t§S#:gg£^<D3E*gB2 0 0 3{-flH>*;i 

10 tiz^oftrnztiz. jg^^t^sRjteaEBtti* 

£9fc»V>^SB£-r£C:£A*T-£-S.. fc*. **gg 

T©1*$8^ffl^Sg#^im-i>. 
[0 2 6 1] SI 8 (B) texv^l/Xx;^^"^ 
0. ##2 10 1. ^tkSB2 10 2. S&S62 1 0 3. 
mft*-2 10 4. i1-S6S^-h2 10 5, l/W? 

-2 1 o 6«^^tr. ^miz^o^htc^mm^ 

^-©^kSB2 10 2 tCfflVi-SCtt'ckO^^n?.. 
20 [0 2 6 2] 0 18 (C) HA-Vt^n^t: 
i-^-e*0. ##2 2 0 1. ffi#2 2 0 2, ^SgB2 
2 0 3. H2 2 0 4, h 2 2 0 

5. >5V >if-?0X2 2 0 6 *5IBJlC 
.fcOfPKLfcfgftSM^©^^ 2 0 3KJHl»«C: 

[0 2 6 3] 018 (D) te^M )l<n>¥3L-5>T'$> 
0. *&2 3 0 1, *5kS&2 302, X-f -y^2 3 0 
3, &fE*-2 3 0 4. h 2 3 0 5^£-£ 

tS. *5BfiK:J:0ff»L&*3fcg«S*©**»2 3 0 
30 2 t'ffl^-5d<hC<fc9f£§S£n-g>o 

[0 2 6 4] 018 (E) tt£flfctKtt£fiI*.ft:Ktt ; S0> 

mmm^m (ift«i:iiDVDS4Sfi) x-*o. * 

*24 0 1 . 2 4 0 2. ^tSpPA 2 4 0 3. 
B 2 4 0 4, fe&«* (DVDf) 2 4 0 

5. M!fe*-2 4 0 6. Xtf— *-gS2 4 0 7^^$ 
tT. ^*S6A2 4 0 3li±i:LtiMaS«5l/. ^ 
^S5B2 4 0 4«±<hL.TX : ? : tf^Sr^-r-5A^, 
WC«t0ff«Ufc»3tt»B«i:nS*w«A, B2 4 0 
3. 2 4 0 4 Cfflt^^tCtOf^SSns. ^t*3. IB 

[0 2 6 5] 018 (F) li^'-SOUSx-rxyU'-f 
(A7K?0>hr-f77H) **2 5 0 

1 . ^SSB 2 5 0 2. 7- Agf 2 5 0 3 &$tS. &5£m 
CJ:0f^«bfc583tfelt*-t«)a*«2 5 0 2tzffl^S 

[0 2 6 6] 018 (G) lit?**) *7T'&0. 

2 6 0 1, ^^gB 2602. 1*2 6 0 3, *1-gBJg^# 
-H2 6 0 4, U ; E3>StSgC2 6 0 5. g^gC2 6 0 

50 6 . Ayr U-2 6 0 7. #^A^g52 6 0 8. 
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-2 60 9, 2 6 1 O^Sr^tf. *¥tm\Z J; 0 ft* 

Kbfc^? l e^M^-€-©^SP2 6 0 2 CUBt^-SChlCJ: 

[0 2 6 7] Z\ CTS 1 8 (H) I4K«*I£T& 0 . * 
#2 70 1> IS2 7 0 2, «^SB2 7 0 3, «^A# 
g&2 7 0 4. ^aj*jgB2 7 0 5. 2 7 0 6, 

nSCtti^*- h 2 7 0 7 . 7 >7~)r 2 7 0 8 ^£-&tf<, 

^mm\z^oipmvrc^ytmm^ : t<n^^2 7 0 31c 

ffl^-5eiim:0f^K^tx.5. g^g&2 7 0 3& 

[0 2 6 8] fri>. #*W»C#^«^cDf63t»S*^< 

[0 2 6 9] JtlSS^Sgftte-Y >9—*v h^C 

AT V (-Sr-^l^Hf) £ct*©m?iIfllH]8g£jlCT 

[0 2 7 0] Sfc. 3E*««tta3tbTV»*»»*t«A 
[0 2 7 1] £t±©«K:. *5BWK«tOf^«*tlfc5BJt 

[0272] mmvmmio] s^e. *5ew©«* 
gate, 121 9-c^-r«ififrsitt>ni*6"e*4. * 
*s. 01 9itmmo)mm4T'm.mvrz^iommi 9 1 

1**»ST, 3!2©m@l 9 1 4 D. S1<0 

tgi 9 1 iffli^e>3tt*Sja$-&s*)goa^4ffliiT 

[0 2 7 3] f (IS) 1 9 1 1 ©SgSB «3«fc 40 

cfflBit 1907) zmo&mm 1912 n 
s. its. ±*aftutfn*) ti/TH. flMRtm 

fctty< 7? » . *fctt;ins©«Ji&£*« 

#zsm<Dmyttt7 ? u;i/*ffl^fc«#ttt. 01 9«c^ 

■TJ:^«;*6lk«oii«»3l»»t*ft*¥a*«0. 2~2^ 
mtWiiCl. ««®t^ttSA«*<3 5ft£U:£ 50 
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[0 2 7 4] tiftftMl 9 13H g^TSI 

i»fc«i>. s§i©s<fi 9 1 l©iIIWat$5dt# 
S?*L<. «;U4\ MS 1 ©tffil 9 1 1 <Drt? — ->if 

(f^tfJlCteCMPftfB) 
tf«fc^». $ 1 Ofg 19 11 ©SWCiSttSflf^ 

g£|S]±Sit-5fc©. ttftttl 9 1 2 CD^ESif^trS^ 

[0275] $ ^ tc. 1915 (nrnmit-stom 

19 1 3CffiWt}fiilT, 5fe©j|Jg©^lC*Jt»T 

**. £©*£»;:«. *aH**jH^-c»j*u m^tm 
iconm (»ai) 1 9 1 hh*»5a i Qs , as^wtc^ 

&&X&m-?&Z-)-'i frl"? K£ H— 7*UfcA l a.. 

Alq,. p-EtTAZ. TPD (^SKi>*T5» 
*«*a«»ri6TntfJ:t>. 6fefgft©«^t;: 

(*) . G (ft) , B (#) ^ 4: t>T?* 

€>. 

[0276] mmit^<mm 1 9 1 3 ±icttjB 2 © 

S@ (£8) 1 9 1 4*»»rit*n**«. ^W^rffitLT 
s. cnciD, IlOlI (K«) 19 1 

1 , Gmitsmm 1913. ms-m 2 ©«g (ks> 1 

9 1 4ft»&&«ft%3HFl 9 1 5*«sn5. 

[0 2 7 7] a**^ 1915©S2 ©«« 

(&S) 1 9 1 4±C<ft*tt<0»«*ffl«r»T/^y5"C— 

•>3>il9 16*Mt4i.!:t)T^5. &i5. £© 
-S3 >m 1 9 1 6CfflH€>»^tUTf4, 

X/'W^U >ifmiZ&^X. S i htLT» 

DLCI (y-f^ : £>K7l'^*-Jp>IK) 
^{k^^ (CxNy) *effl^SCtt>PlteT?*S. 
[0 2 7 8] 

^filcb. ||fcflro&&A£nfc«?ae££3MK&<fT5 
^ijJ5Tf«fflf. TFT*ft57?f^7'7MJ? 

•5. 

[0 2 7 9] $i=>tc. *^a^T-l4. ffflMfc^ttJBfc:** 
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£ c znffi&mm&^&m u x^%m^m%t 5 <d z 

[01] ^mn^mm^mf-mT&^mmr^m. 
im 2 ] ±^tbW^»^^Bc9^«ifi^i»wr 

•50. 

[03] 
•50. 

[04] 
-50. 

[0 5] 
50. 

[06] 
50. 

[0 7] 
50. 

[08] 
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[0 9 ] *%w?>mytmm(om : ?-ffi&&3iw-t2> 
a. 

[010] *&w<D5£xmm<z>ftmj:ig£mw-?z> 

3. 

[011] *%we>&ytmm<DftMj:m&mw?z> 
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[0i2] *%w<D&ftmm<D{tmj:m$:m.m?z> 
0. 

[013] *mw<Dfzxmm<DfrMj:m$:mm-?z 
0. 

[014] ^mm^^tmm^m^mm^mm-r^ 
0. 

[015] *?8Wcffl^5d<h<aT-£5lH]&#tJ&£tft 
91^50. 

[0 16] *fg^<0^*SB(D*^«ji^!5iBq-r^ 
0. 

[017] /tyis7-?bV>7XM<D%ytmW$:m.W-? 
50. 

[018] *«s§^rco-ey$*-r0. 

[019] ^mrnvftKmrnoym^mmzmmTz 
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1 0 3#fi8{fc£&lJl 
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20 111 sEUffixkm 
1 1 2 fgft/I 
1 1 31fill 
1 1 4ff€iit 
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